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PREFACE

This document is the supplement to the Defense Science Board 1982
Summer Study on Training and Training Technology. It presents a compi- °
lation of the problem analyses and discussions as written by the four
subpanels during their deliberations at Colorado Springs.
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OPERATIONAL TRAINING

A. STATUS AND OVERVIEW

Operational training is defined as that training undertaken in
the units of the field commands and fleets -- or, said another way,
that training conducted outside of the schoolhouse. The end product

of the training syétem must be proficient operational units that can
go to war and win at least cost. - .

Operational units conduct both individual skill training and
collective (team) training at all levels of the organizational hier-
archy, from crew and squad training to fleets and carrier battle
groups, air forces and wings, corps and divisions. While it is well
understood that practically all collective training must be per-
formed within units, it is easy to forget that much individual

training also must be conducted in units. This consists of refresh-
er training (practice on skills taught initially in the school-
house); on-the-job (OJT =-- training within a unit which qualifies an
individual in a military occupational specialty); or "train-up" (an
advancement in skill level within military operational specialty).

The performance of individual training within units can be a
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healthy thing. Individual training can be used to fill what would

otherwise be non-productive gaps between collective activities. The
key trainers within units are noncommissioned officers and, in some
cases, officers. Junior leaders grow in capability and stature
through preparing and conducting training for the troops they lead.
There are also important team-building and cohesive effects that
flow from the delivery of effective instruction by team leaders.
But, the individual skill training load of units must be in balance
with unit capabilities. That is, there must be a sufficient number
of trained petty officers and sergeants, effective training support

material, adequate time, and a relatively stable environment for N
units to do both individual and collective training well. Often, ';
many of these essential resources are not present. }

The panel gave great attention to the question of the profici-
ency of our forces. We found that there is clear and persuasive
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evidence that our units are not good enough. Deficiencies in main-
tenance and operator skill proficiency are widespread. Commanders

and their. battle and logistics staffs do not get enough practice.
The stress created by undermanning, personnel turbulence, heavy op-

erational commitments, and the introductinn of new weapons is too
great for units to approach the training efficiency necessary to de-
velop the design capability of our weapons systems. How do we know
this is true? Senior commanders have told us so. Service training
evaluations forthrightly point our Service deficiencies. We know
about the Joint Staffs Remedial Action Program (RAP) which lists
hundreds of serious training deficiencies uncovered in joint and
combined exercises.

We have seen GAO and Service Audits that confirmed numerous
training deficiencies. And, the DSB 1981 Summer Study on Operation-
al Readiness with High Performance Systems highlighted the training
problem. In summary, we find a substantial proficiency gap between
where our units are today and where they should be. If we must be
prepared to fight outnumbered and win and we are without a decisive
qualitative edge in equipment, it is clear the training proficiency
will be the discriminator. Training gives us the greatest leverage
in improving our forces quickly.

While we insist there is a serious training gap, the panel
wants to make clear that this is not for lack of effort by the Serv-
ice members working the training problem. These may be the best
trained peacetime forces we have ever had -- we cannot judge this
accurately. But the question is irrelevant. No matter how our
forces compare with those of the past, they are ciearly not good

enough for today's world. And the key point is that our forces can-
not make the necessary qualitative jump just by working harder with

traditional training methods and tools. We need to give our units
some powerful training tools -- technology must be harnessed. The
issue and recommendations that follow tell what this panel believes
should be done to augment current training activities.
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Leader Training

Operational training for leaders -- for commanders and
their staffs at both senior (e.g., Joint Task Force, Navy Battle
Group, Army Division) and junior (e.g., battalion, squadrnn)
levels -- is inadequate. This may result in a significant defi-
ciency in command and control capabilities in crisis management
and combat. Any effort to provide more training for them in
conjunction with live operations would interfere with other
training objectives, and would entail major expenditures to in-
crease the tempo of operations, and the complexity and realism
of field exercises.

Training resources (operating time, ordnance, range access,
etc.) are necessarily devoted primarily to unit training, which
must be conducted at relatively basic levels because of the ef-
fects of personnel turbulence. As a result, there are not
enough live operations of a scale and complexity suitable for
command training, especially at senior levels. Furthermore,
available physical threat simulation is inadequate in perform-
ance and scale to pose realistic problems for command training
at more junior levels. All of the Services have excellent
threat simulators, but not in the quantities required to support
the full range of live operations. Moreover, there is a dis-
tinct need for more and better training exercises for combat
support. .

Command and staff training does not always require repro-
ducing the physical phenomena of force generation, deployment,
combat, and combat support. These can be simulated quite effec-
tively and inexpensively for the purpose as long as the emphasis
is on the operational and logistic problems to be solved by the
commander, rather than on reproducing real-world displays, phys-
ical environments, etc. '

The panel considers that the gap in command and staff
training and readiness can be substantially closed by the appro-
priate application -- in line with the specified emphasis on
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realistic presentation of the problem rather than the physical en-

vironment -- of readily available technology and simulation tech-
niques. Two types of simulation are required. They must be readily

' transportable, or at least accessible {by telecommunicatinons) from
the normal locations of the commands that might use them:

1. Single-node - i.e., one commander, with or without staff --
campaign, battle and engagement simulations. In these, the
simulation system, possibly augmented by an "opposition

. force controller," would pose the operational problem, and
simulate both the execution of the commander’s decisions
and the response of the environment -- friendly, and hos~
tile -~ to them.

’
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b. Interactive war games for team training, both within a sin-
gle headquarters and among several commands. In these, the
system would simulate the execution of commanders' deci-

sions, provide information regarding outcomes and the ac-
tions of other force elements, and allow realistic communi-

cations among commands and staff elements.

! All the Services have -- .and are continuing to develop -- gam- i
- ing and simulation systems intended to support commanders in the N
' field, in addition to institutional users such as the war colleges. Y

Considerable amounts of money are earmarked for these systems. Less A

attention has heen paid to the development of appropriate problems, . i

scenarios, etc. Operational commanders have in a number of in- h
_ stances undertaken to get needed work of this type done, using un- -}
3 programmed funds from various sources. The focus on operational 3
. . realism clearly implies that the development of these simulations ﬂ
" and war games must be directly responsive to the major operational
commanders, irrespective of how the individual Services choose to
assign the development responsibility. Based on recent experience
with such simulation, funding in the amount of $15M a year should be
provided for the purpose over the next five years. Development
lead-time is known to be relatively short. The use of much command-
oriented games and simulations promises quick returns in improved

TN it e e
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command and staff training -- and therefore in operational effec-
tiveness.
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Unit Training

In addition to leader training, just discussed, there is addi-
tional help needed for our units. The Services have been slow to
adapt simulators, part-task trainers, and organic training programs
(both standalone and embedded) to unit training tasks. One reason
seems to be the fear of commanders that their traditional training
resources will be dried up before new methods are installed, wrung
out, and proven effective. Past programming actions in Washington
may have justified this fear. We must remember the objective: to
close the training gap. '

Premature talk of substituting simulators for flying hours,
steaming hours and battalion' training days is counterproductive. In
the judgement of Service Leaders who briefed us, they were short

several hundred millions of dollars of needed operation and mainte-
nance money to produce necessary unit training. We know that train-

ing funds were cut as a part of the Service-and OSD programming and
budgeting process in competition with end-items and structure. But,
with the high leverage that good training has on unit proficiency,
dollars (procurement and O&M) should fully support training.

There is never enough money to go around -- but the need for
good training is even more important when end-items, force struc-
ture, or other support is short. One can argue that the more forces
are constrained, the more important training becomes, to insure that
full design capability is obtained from the equipment we have. In
addition to doing more of the things we already know how to do well,
something new must be added -- the training system must be given
more power.

Unit trainers must harness technology. The capabilities of the
microprocessor and interactive video disk have many applications to
improve training while reducing the need for expensive end items
such as maint-nance an ' operational training aids. Ideally, the
Service schooli.. ..» v . develop the specific applications and hand
them off to operational units when they meet unit requirements for
portability, flexibility and efficiency. Field training devices
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must work within the power, transportation, and storage capabilities ]
of the units. ]
Training aids need not be complex or expensive. The lowly

chalkboard and field-expedient sand table are perfectly suited for (B
many training situations. The key is good task analysis and proper .
\ performance criteria. From these, the trainer can determine the 'i
sort of aids he needs. The utility of conduct of fire trainers and .4
interactive devices to track maintenance tasks has been demonstrat- _hj*
ed. The Services need now to develop programs to systematically in- ;
troduce such devices into the full training system, from schoolhouse
to unit. .
The Services are using some field engagement simulation with 1»
good effect. The introduction of the Multiple Integrated Laser En- 2
gagement System (MILES) seems to generate genuine enthusiasm in '.:J
the Army and Marines. But until indirect fire simulation (mortars, .
artillery, helicopters, close air support) is added and dirty bat- N

tlefield realism is improved, even MILES (good as it is) will have
its greatest effectiveness limited to teaching the platoon and
company team. .

The Air Force RED FLAG exercises use simulation effectively but
the range does not realistically simulate the full density of air
defense systems the threat would field.

The Navy should develop engagement simulation. The benefit to
be derived from RED FLAG-type operational training for the Navy
is considered to be of the highest priority. '

Currently, Navy air-to-air training employs the "'I;op Gun"
training unit at NAS Miramar, which has proven to be excellent in
providing fleet pilots with realistic training. "Top Gun," however,
is very limited in its capability to provide training for large num-
bers; thus, not every fighter pilot is afforded the opportunity to
receive the benefits of this valuable training.

It seems logical, based upon the excellent results of RED FLAG
and "Top Gun," that the Navy develop an "O" range (enemy) force dis-
cipline which would encompass ‘ll opposing force assets (some owned
and some borrowed) during fleet operational training. Currently,
"Top Gun," Fleet Electronic Warfare Service Group (FEWSG), Mobile

A-7




Sea Range Team, and the designated Com Orange are all in different
commands, with no cohesive element bringing them together. Com
Orange should be immersed in all the' tactics, weapons capabilities

and the assets necessary to apply realistic opposition to the fleet, i
with "no holds barred" except those that would involve safety.

3. Joint Training :

The current joint and combined exercise program consists of
' a cyclical series of theater-specific exercises of the CINCs and
three JCS-sponsored exercises annually. These are excellent !
training for the participating headquarters, and to exercise de-
ployment systems and the transportation agencies. But they are ‘
very costly -- about $250M per year for transportation alone. ]
Even so, our tactical commanders and staffs need much more
training. And we must get this training without the cost of
S moving ships, planes and troops as training aids. Joint battle

¢ simulations and war games are the answer. Training technology

e s R TR KR WE T

can help (a) by teaching detailed technical information (e.g.,

e .

computer-aided instruction, TV presentations) and (b) by impart-
ing skills in information assessment, decisions on asset assign-

ment, and communications. The last can be done by one- or two-

2 _ mEmms . .

sided computer actual combat systems, or common pool hardware
through digital signal processing techniques.

All joint exercises are concluded with a critique and af-
‘ teraction report that identifies problems and lessons learned.
' These are catalogued in the Remedial Action Plan (RAP) of the
Joint Staff. Unfortunately, little seems to be done to solve

AR I 0. ¢ AURK AR At P

,‘1'-'.-. ‘ the problems systematically or to insure that in following
year's exercises new players will not repeat those mistakes.
These problems must be corrected; someone must be put in charge;

and there must be follow-up to insure problems stay solved.
The Service operational commands should seek energetic ways

to include participation from one or more of the other Services

when they schedule unilateral field training exercises. Some of

A-8
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this is done today. During brigade field exercises, USAF Tac-

tical Air Control parties join Army units in the field and,

often, live sorties are flown in support. But the panel be-

lieves more could be done involving the Navy and Marines with

the other Services during field exercises.

Role of the JCS

The JCS is charged with training of the joint forces.
Title 10 U.S. Code, Sections 141-143 provide the Chairman
with that authority. However, funds available for joint ex-
ercises are limited and consumed by joint exercise transpor-
tation costs {$244M of $365M in FY83). As a consequence,
the interrelations and connectors required of joint force
coordination are inadequately exercised, or do not exist.
While each member of the Joint Chiefs is sensitive to the
need for joint training, and unified commanders have stated
as objectives the goal of building and exercising the "con-
nectors" of the joint forces, the JCS needs alternative
mechanisms for meaningful joint force training.

One may argue that joint forces will be orchestrated as
circumstances require. Israeli forces, for example, were
formed together by fear during 1973. The Israelis, after
winning in 1967, fashioned an unbalanced force of tanks and
aircraft, i.e., they "reinforced success" by buying tank and
aircraft at the expense of artillery and ground troops. Un-
fortunately, their tank-heavy forces met a profusion of Arab
ATGMs. Israeli aircraft were restricted by Arab air defense
systems. The notion of restyling the forces under the pres-
sure of battle is dangerous. The Israelis were lucky. The
lesson should not be lost on our JCS: to structure a joint
force by reacting to prevailing conditions is always risky,
but to send that force to war untrained is unthinkable.

Since joint training is the Joint Chiefs' responsibili-
ty, alternatives for training most assuredly should be of

A-9
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interest to the Chairman. What, for example, are the
Chiefs' abilities to accept change as new and modern equip-
ments are introduced into the joint force. Force readiness
usually declines shortly after IOC of new systems, until the
troops learn how to integrate the systems. The abundance of
: new equipment IOCs could soon create severe joint force
- training and readiness problems if these introductions are
not well prbvided for. One could argue, therefore, for
transfusions of large amounts of monies for joint training
== monies unlil_<ely to be made available. The Secretary of

1E Defense must have the Joint Chiefs' views of the following:
e Can we effectively integrate'the proposed new sys- :
tems in the joint force without reducing overal 4
? force readiness? a

e What plans do the Joint Chiefs have to anticipate
: changes in training techniques required by the "new"
q joint forces?

TR | § WO

The notion of supporting the Joint Chiefs with a train-

ing technology base to assure a favorable climate capable of
providing technical answers to. some of the problems in
training the joint force has merit. (Why not use DARPA to
assist the JCS?)

The present DSB panel on training proposes an OSD Exec-
) utive Steering Committee to be chaired by the DDR&E and the
MRA&L. Members would include the Chairman's designated rep-
resentative (J5, CINCREDCOM, etc.). Since it is proposed
that the Committee provide guidance to DARPA, the mechanism
for providing a "corporate™ R&D laboratory for the JCS could
exist with minimal organizational changes in OSD.

DARPA, for example, should "fence" a portion of their
budget to developing technologies that provide the JCS al-
ternatives to joint training exercises -- a series of issues
including:

A-10
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e How to exercise C2 connectors of the joint force

e How to avoid transportation (flying hour) costs of
joint exercises '

e How new weapons integration (IOC) will change force
readiness

laaal b

IAE- XY Y

Answers to questions relating to the Joint Force have po- N
tentially the highest possible leverage. If high level commands
can "debug" operations in peacetime, changes in the "shadow of
war" will be reduced. | .

Inherently, one should conclude that force-on-force combat
simulations of the joint force is one important method of over-
coming exercise funding shortfalls -- not a substitution for ex-
ercises. One could also assert that the more successfully the
JCS integrates the joint force the easier it will be to capture
a truly representative force-on-force simulation.

The JCS must originate joint training guidance. The JCS-
originated Joint Strategic Planning Document (Ten-Year Plan)
must carefully articulate joint force training needs and goals.
These JCS training technology goals would impact the Service
POMs through the Services "Extended Planning Annexes."

b. Ranges

(1) Overview

Following extensive use of simulators for individ-
ual, group or force training, there comes a time to
"put the rubber to the road," i.e., conduct these exer-
cises with real hardware by real units in an instru-
mented environment.

Service chiefs, range commanders, and MAJCOM
commanders have expressed with great concern the con-
stant erosion of range capabilities by encroachment
from other than DoD users (i.e., airways, oil explora-
tion, political pressures, housing, etc.). Additional-
ly, airspace restrictions imposed by FAA (positive

A-11
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control of altitude and geographic boundaries) have
inhibited training, particularly undergraduate pilot
- training.

The intrnduction of new, long-range weapons (i.e.,

El'j, modern tank guns, over-the-horizon missiles, etc.) have

\ created a demand for expanded sea, land, and airspace

i which may be difficult to obtain. Further encroach-

ments will negatively impact on the Services' ability

b to employ new weapons systems, large-scale land battle
exercises, EW and opposed training.

Many ranges that have the capability of conducting

operational training for the Services are heavily
front-loaded with R§D and T&E projects. Operational
forces are allocated range time in accordance with
assigned priorities which may not meet the operational
commanders' requirements.

The most important deficiency of the ranges is
their inability to provide adequate threat simulation 4
for operational training. This constraint includes

realistic density, latest aggressor equipment, and rea-
listic aggressor c3 and EW. Through lack of funding,
the Services have not been able to develop physical
threat simulations for the many systems that represent
the real threat to our operating forces.

Even though some excellent simulators exist, in-
cluding actual enemy hardware, they are not available
in sufficient quantity to support operational training
to any meaningful degree. The main point is that range
and airspace are a most important and essential nation-
al resource for the Services. The ranges must be pro-
tected.

Conclusion: Strong representation should be made by
JCS to OSD and then to Congress: (a) to keep what we

have, (b) to expand to meet new weapons capabilities,
and (c) to equip adequately to provide the Services

A-12
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(2)

with the physical and electronic means to train opera-
tional forces to meet and defeat the enemy.

OSD and the Services must take appropriate action
to provide the necessary fﬁnding to support this impor-
tant aspect of training. It is estimated that $300
million in FYDP funding will be required to equip our
current ranges and to make available for operational
training in 'various locations the realistic physical
and electronic threat simulations now lacking. Indus-
try must be assured.l.however. that there is a market

for low-cost threat simulators.
Range Density

Ranges for the most part are not located in prox-
imity to a units home base. Therefore, a great deal of
travel is necessary and thus time is lost to reach the
range prior to mission performance.

Range density, which results from limitations of
space, air, sea or ground provides further aggrevation
of an already-clogged system. It becomes obvious that
if the training range facility were contiguous to the
unit, less time would be spent in transit.

It may be propitious to have the Range Commanders
Council take this as a study item and perhaps arrange

better utilization of each of the Service tangés. rath-
er than travel great distances for weapons system de-

livery. Conclusion: Range Commanders Council be
assigned such study.

Training of the National Guard and Reserve Forces

Under the total force concept, contingency plans place more

reliance upon early readiness of reserve component units than

ever before in our history. There are special training problems
for the Army and Air Force, the National Guard and the Reserve
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units of all four Services. Nearly one million soldiers, sail-
ors, airmen and marines (over two-thirds of thesé are in the
Army) are assigned to selected Reserve units located at home
stations throughout the fifty states and several U.S. posses-
sions. They are dispersed among nearly 5,000 National Guard
Armories and Reserve Centers. Typically, members of these units
drill one weekend a month, with a two-week annual training
period -~ a total of 38 days. Often, units do not have first-
line equipment; frequently their combat vehicles cannot be exer-
cised near their home stations; and many maintenance units will
be required to maintain models of equipment upon mobilization
which they do not have in peacetime.

The unique situation of Reserve and Guard units needs ur-
gently the help that modern fraining technology can give.
Training devices using video disks and microprocessors should be
very useful in providing effective and realistic training, espe-
cially in view of the sterile training environment that befalls
many reserve units. The courseware and devices should be the
standard ones used by active forces. As Reserve and Guard units
are mobilized and deployed, their modern training support mate-
rials would be available to help meet the training surge of
draftees -- a significant bonus effect.

Supplementary data on ranges and related operational train-
ing requirements and capabilities are presented in the following
section. These data amplify on the problem of range encroach-
ment, full-scale threat simulators and the logistics of range
usage.
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The issue of the air, land and sea encroachment problem and the
inadequacy of quality and quantity of EW equipment (physical and

electronic) is expanded upon as follows:

1. Air Force
a. Issues

(1) The USAF has faced increasing problems in getting the
FAA to be responsive to Air Force airspace requests and
proposals.

(2) Can DoD, and specifically the Air Force, continue to
operate effectively within ‘the National Airspace System
as it is now administered?

Background

The Air Force has faced increased problems in develop-
ing adequate airspace in which to conduct its training.

‘These problems center around competition for airspace from

other users. The FAA also attempts to interpret and enforce
DoD goals of IFR to the maximum extent by restricting DoD
operations to and from training areas to IFR. In addition,
the FAA has not been responsive to the Air Force composite
force training program by requiring extensive publicity and
charting of temporary special-use airspace well in advance
(30-45 days) of the exercise. Most of these exercises are
not finalized until 30 days prior.

In addition, increasing demands from other users for
additional runways/airports may impact future ability to
conduct adequate training. For example, the proposed Apache
Junction Airport, nine miles NE of Willlams AFB, AZ lies
directly in the T-38 radar downwind pattern and directly
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under the T-38 arrival/departure corridor. Williams AFB, AZ
had the second highest near-miss rate with general aviation
aircraft of all Air Force bases in 1980 and 1981. Another
major airport proposal that will impact Air Force operations

e andme Lo

is the proposed Palmdale International Airport (PIA) located
about ten miles east of Air Force Plant 42 and 15 miles
south of the R-2508 complex. The proposed routings out of
PIA would impact operations at Plant 42 (require runway
closure), George AFB, CA, (put cap on airspace above George
AFB), and Edwards AFB by deleting portions of the R2515
complex which includes the Precision Impact Range Area, a
multi-million dollar range, and several épin-test areas, as
well as deleting one of only eight supersonic test corridors
in the US. The FAA appears unresponsive in the several spe-
cific areas of airspace management.

1. Military operating areas (MOAs) have been increasingly
denied AF use.

e FAA has not acknowledged AF priority use of MOAs in
Letters of Agreement with scheduling units.

e FAA has denied the AF the prerogative of proceeding
VFR to/from MOAs thus reducing MOA use.

e FAA unilaterally withdrew a UPT MOA with no replace-
ment airspace.

e ARTCCs have imposed restrictive separation criteria
on UPT MOAs thus reducing effective airspace.

e Reduced radar coverage in UPT MOAs by ASRTCCs.

(2) Military Training Routes (MTRs) were established in
1977 to increase safety and reduce mid-air collision
potential.

A-~18
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e MTRs were designed to provide areas for military
training at speeds in excess of Federal Aviation

Al Aad

Regulation (FAR) airspeeds. DoD granted exemption

[.' P
)

to FAR for designated routes. )]
e Confinement to designated IFR or VFR routes re-
stricts training realism. _.1

T, -
ad

g ety

e IFR routes are not adequately covered by ATC radar.

e FAA has not adequately supported the MTR program

Y

through MTR notification to general aviation.

(3) FAA appears to be more responsive to political/economic
pressures than DoD requirements. The FAA...

e appears to avoid commitments until political figures
state positions.

o forced formation of Florida Airspace Utilization
Committee to review military airspace requirements
in state.

e manages a complex ATC system designed to accommodate
civil traffic and not responsive to military mis-
sion.

e is losing its military experienced personnel through
retirement.

e asserts DoD is unable to quantify what adequate "Na-
tional Defense needs" are.

e asserts DoD emphasis on "flight under IFR to maximum
extent practicable without unacceptable missjion deg-
radation" has worked against us in cases where FAA

%
S
3
.
a

attempts to define "IFR to maximum extent."

i
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(4) Military Liaison Officer (MLO) reductions.

Specific FAA individuals were assigned as MLOs at
each FAA regional office.

MLOs provided direct liaison with military units in
each region.

Provided a focal point for military affairs.

Positions transferre_d to other duties with MLO an
additional duty for someone.

Elimination of MLO positions provides no focal point
for military activity requirements.

FAA pushed for use of Offshore Warning Areas.

Offshore Warning Areas established for military
activity.

FAA pushed for Severe Weather Avoidance Program
(SWAP). SWAP designed to allow use of warning areas
by civil air traffic.

Increasing state involvement -- Florida, Michigan,
Maine.

Increasing civil aircraft usage.

1978

General aviation 189,000
Air carrier 2,300




(8)

(9)

Environmental concerns

(a)
(b)

Public more aware/active
Supersonic aircraft proposals delayed

Other

v

Apache Junction Airport - A new general aviation
airport is being proposed in proximity to Williams
AFB. This new airport will cause significant re-
routings of Williams' traffic and will increase the
mid-air collision threat. Despite repeated high-
level AF opposition, the FAA apparently will approve
the airspace probposal.

Palmdale International Airport - The FAA has an-
nounced that this new airport will require the AF to
close one runway at Plant 42 and that civil aircraft
will transit the Restricted Areas around Edwards.
AF is strenuously opposing this airport until AF

concerns are resolved.

The National Airspace Review (NAR) is a total review
of US airspace policy and procedures. We expect
other user groups and the FAA to use the NAR as a
forum to push for further reductions and restric-
tions on military Special Use Airspace.

The National Airspace System Plan is a $12 billion,
20-year facilities and equipment modernization plan.
Even though it has significant potential cost and
operational impacts on DoD, this plan was developed
in-house by FAA and never coodinated with DoD.

Conclusion: Create a strong airspace management
group within DoD to force the FAA to recognize and

deal with DoD problems.
A-19
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(2)

(3)

(4)

Actions may require DoD to invoke "military neces-
sity" clause of FAA Act of 1958 permitting DoD to pro-
ceed without complying with FARs.

In summary, the Air Force is concerned that future
airspace training operations will be inhibited by. in-
creasing demands for airspace by other users and in-
creasing demands for additional airports. These issues
will impact Air Force bases and aircrew training re-
quirements. Therefore it is important to support a

range improved program as outlined below:

- Supports DTE, OTE and training
-- Develops and procures threat radars to test and
train against
-- Develops and procures aids to training such as

--- ACMI systems
--- aircrew debriefing systems

--- "Smokey SAMs"
Approximately $100M/year in FYDP

Threat radar systems development and procurement

-- need to develop new threat radars to meet the cur-
rent threat

-=- Solution:

--- add $5M/year to develop threat radar systems
for DTE and OTE

--- add $20M/year for procurement of threat radar
systems to train TAF and SAC aircrews

The Defense Science Board expressed an interest in more
information on the Onboard Electronic Warfare System
(OBEWS or Phantom Range) and the aircrew debriefing
programs:

- OBEWS
-~ lights up the RWR when the aircraft flies near
preprogrammed threat radar locations and elimi-
nates the threat indication if appropriate
countermeasures/evasive actions are taken (uses
GPS, digitized terrain)
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(5) Funds requested for this program must be approximately

$100 milion per year through FYDP
- Last minute cuts to this program may preclude buying
at optimum production rates or may delay desired
program starts
-- Underfundirig could reduce R&D for threat simula-
tors, procurement portion of Aircrew Debriefing
Systems intelligence update for threat simula-
tors, and ACMI pod procurement
(6) Electronic Warfare Aircrew Training System

~ Onboard system for aircrew EW training

- Has high priority for funding within range improve-
ment program

- Funding profile (millions)

0.5 4.8 7.5 7.0 36.0 36.0 36.0

(7) Aircrew Debriefing System

- Has high priority for funding within range improve-
ment program

- Through FY 84, $10.0 million programmed for instru-
mentation at Nellis

(8) Threat simulators

- In past, development was limited primarily by lack
of intelligence

A-21
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- Intelligence on new Soviet threat systems has in- 3
creased considerably ' -3

]

»

- Funds should be reprogrammed fnr development of y
threat simulators, primarily for developing one-of-
a-kind, high-quality simulators ({(i.e., AFSC is un- ‘

1

derfunding this part of program) 4

4

- Provide real time, comprehensive debriefing capabil-
ity for RED FLAG aircrews - ]

- High priority program in HQ TAC and TFWC

- Now directed at TFWC with technology spinoff to oth-
er ranges (KOTAR, Crow Valley, AAC)

- $10M is programmed through FY 83 -- another $10M in
FY 84-89 (TFWC only)

- Primary problem is funding cuts causing perturba-
tions in the program, inefficient production rates,
and fewer systems in the field

- Additional funding is required for threat radar de-
velopment and procurement to update the Soviet bat-
tlefield threat array and to continue our aircrew

debriefing improvements

Impact Statement for Funding Cuts for the Range Improvement
Program (PE 27429/64735)

Further funding cuts in FY 84 or FY 85 will have severe im-
pacts on the quality of aircrew training.

- Cuts in FY 84 will delay

A-22
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-- ($2.0M) improvements in aircrew debriefing systems at
Nellis Range and ranges in PACAF and AAC

-- ($1.0M) encryption of ACMI transmissions

-- ($1.5M) communication facilities to tie together
UTTR, Nellis, and Edwards AFB ranges

-~ ($2.0M) threat radar calibration improvements
- Cuts in FY 85 will delay

-- ($6.0M) delay co‘mpletion of a range control facility
at Tyndall AFB; this results in continued use’ of an
inefficient manual testing and tracking system:; addi-
tional manpower is required to operate this system

-~ ($8.0M) delay procurement of a priorii:y threat rada:

- = Summary: reduction in funds for this program will delay
fielding threat radars and will reduce the training feed-
back to our aircrews.

2. NAVY

a. Issues

(1) Range resources, facilities, and simulators are insuf-

vy A B Ak An ok a4 e o
. .
B Lo Ly,

E ficient for realistic training.

f:'Q (2) Electronic warfare ranges are not up to the level of
! threat replication desired for both air and surface
- warfare training

[

[

L! (3) There is a sizable range encroachment problem.
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Switzerland Bombing Targef, FL, Kauna Point, HI, and

Culebra Island, PR were all closed as the result of po-
litical or local pressure.

Vieques Island is still the center of court cases related

to Navy compliance with various environmental laws.

Kahoolawe Island was designated a National Historic site.
Navy made many concessions to continue the use. .
Pinecastle Bombing Complex, FL, air operations have been
restricted by addition to wilderness areas :.and increased
commercial air traffic. More wilderness areas are pro-
posed. Political pressure to get the Navy to move still

exists.

Fallon Nevada is threatened by expansion of geothermal
operations and proposed wilderness areas.

All California and Nevada ranges are threatened by the
provisions of the Mineral Mining Act that could open all
Federal Land to commercial drilling. For example: El
Centro has already received 152 reduests to lease lands
under their control. DoD and Navy policy on lease ap-
proval is being formulated.

Kaula Rock, HI is currently being studied jointly by DoN
and Dol to determine impact of bombing on bird habitats.

Oft-shore drilling currently restricts weapons testing
and training at PMTC. Expansion of oil drilling has po-
tential to further encroach on all coastal overwater

training areas, forcing us further to sea and fouling the
ranges with increased air and ship traffic.
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b. Background

-
b A S

In view of the encroachment problem, the Navy has de-
veloped a Mobile Sea Range (MSR) which provides the fleet
commanders with a vehicle that can produce a quantum leap in '

fleet readiness.
2 As can be seen from the MSR presentation, the MSR pro- _‘
- vides the fleet commander with the capability to take a Bat- 2
tle Group, or smaller units, to sea, and to conduct a live J
- firing missile exercise in a full 360 degree threat environ- b
5 ment. Therefore, the restrictions on chaff, electronic jam- _4

ming and live missile firing, including line firing by Com- "'_j

bat Air Patrol (CAP) is fully exercised without constraint,
except that imposed by the fleet commander. " Our Orange

Force (enemy) can employ its full "bag of dirty tricks" and
Blue Force (friendly) may counter through the most realistic
wartime posture. Safety is paramount.

The MSR is a four-phased program:

PHASE I - AAW (primarily surface ships)

PHASE II - AAW -- With introduction of the aircraft
carrier and CAP.

PHASE IIl - Introduces submarine into the scenario.

PHASE IV - Adds a Mobile Tracking Range for working
the ASW problem.

"
~'|
R
:-ﬁ
-
- 9
!j
Y
N

Phases I and II exist. A Data Collection System (DCS)
has been developed to collect all sensor data for a real

% o

time readout. Communications Tracking System (CTS) has been
developed which identifies all of the players.
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(4)
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Relative and approximate priorities are indicated by
position on the matrix. That is, resources (listed
across the top of the matrix) are prioritized from left
(higher) to right (lower); functional training levels
(listed to the left of the matrix), from top (higher)
to bottom (lower).

Asterisked resources (NCO Training, Drills, Small Unit
Tests, and ARTEPS) require funds but even more impor-
tantly require people (training- developers, instruc-
tors) who are the éubject of a 'separate (TRADOC
Baseline) study initiative.

Most of the listed resources are discrete, but some
overlap. Best example is RC Training which has a sep-
arate column but is also resourced under most of the
other listed resources.

The large unfunded ammunition requirement assumes that
training devices recommended by the Standards in Train-
ing Commission (STRAC) will not be fielded. When those
devices are fielded, total ammunition requirements will

be reduced.
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Conclusions

The following are examples of Army procurements to
improve and modernize its training.

DEVICES: COLT for M60A3 and Reserves, Vucean Training
System, STINGER Launch Simulator, more flight simulators
sooner, tactical SIGNET/EW trainers

AMMO: (Training Practice Ammo) -- low cost Indirect
Fire Training Rounds, plastic and limited -range ammo,
and 105mm armor-piercing, fin-stabilized discarding
SABOT (APFDS).

TARGETS:  Helicopter threat targets, aerial targets,
thermal targets, bas-relief targets

GARRISON/LTAs: Multi-purpose scaled ranges (1/10 scale)
REGIONAL TRAINING CENTERS (RTCs): Multipurposerange
complexes (MPRC), limited instrumentation, 1/5th-scale,
live-fire ranges, batallion field cantonment areas

NTC: MILES enhancement, indirect fire simulations
BATTLE SIMULATION: MACE and more ARTBASS
DRILLS: Training developers to develop drills

ARTEPS: More training developers to write ARTEPS

PLATOON TESTS: More training developers and printing
costs, also MILES usage

TACTICAL ENGAGEMENT SIMULATION: MILES for RC

NCO SCHOOLS: Mostly people, some video disc resources,
some mobile training teams, and some MCA (facilities)

MOBILIZATION: Equipment, clothing, weaponsand planning
resources for the Mobilization Training Base

A-28
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C. SUMMARY OF OBSERVATIONS AND RECOMMENDATIONS

o

1. Technology Opportunities to Support Operational Training

L.

-
T

e Battle Simulations

- Chemical Warfare, Electronic Warfare
- Joint Exercises (Intelligence)

KPS ot R

- Leader and Staff Training

= Multi-ship Training
e Systems Simulations

- Full mission simulations, ACFT, Ship Systems (AAW, ASW,
ASUW, EW), Tank crews, Indirect Fire, Thermal Sights

e Organic Training (These can be embedded or stand-alone)

- Design in Surface ships, submarines, aircraft, tanks, and

artillery; All computers used for signal processing, tar-
get motion analysis, missile or weapon guidance, and the

like, should have a training component added for exercis-
ing operators. The training algorithms including signal

structure should be programmable by the operators.

e Instrumentation for force-on-force field engagements. (e.g.,
Mobile Sea Ranges, RED FLAG-type Ranges, etc.)

e Small/inexpensive devices for unit training in gunning and
maintenance

2.  Organizational Opportunities to Support/Improve Operational
Training

Focus on it
e Resource it with dollars, talented people, devices, aids and

courseware
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Make it easy for innovation to take place quickly and be val-
idated quickly

Recognize schoolhouse support units and improve coordinatinn

and hand-off of training technology

Improve training strategies and climate (reduce turbulence)

Identify role of training contractors to take advantage of
virtues and commercial strengths

Establish "new initiatives" program for field commanders to

" start a solution of an immediate problem

"Clean up" organizational responsibilities
Make use of modern multi~use ranges and facilities
Rely heavily on operator-defined training needs; place demon-

stration systems in the field for "realistic" evaluation and

update in an evolutionary fashion
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MANPOWER ACQUISITION AND SKILL TRAINING

SUBPANEL 1II

Co-Chairmen: Dr. James W. Singleton

Mr. Peter D. Weddle

Members: Dr. Dexter Fletcher
Dr. Susan R. Nevas

Dr. Gerald F. Tape
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INTRODUCTION

The manpower acquisition and skill training subpanel focused on the

following:

e availability of manpower in the numbers and aptitudes required
to sustain the active force;

e known and demonstrable technology applications to increase per-
sonnel learning rates, skill utilization, and proficiency;

e methods to closely couple defense weapon system design with

available personnel skills;

e RE&D opportunities to develop performance measures, to demon-
strate promising applications of new technology, and to provide

access to needed training data for future management decision

making.

The following issues and recommendations represent the focal out-

comes of the problem analysis.
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ISSUE 1: Demographic projections and "technology creep" indicate
future manpower problems of numbers and richness of mix.

L R W I )

The size of the country's primary recruiting pool is declin-
ing. The male population (18-24 years old) will decrease by 22 '
percent between 1980 and the mid-1390s; equally important, the g

latest census data reveal that the recovery from this situation
will be much slower than originally expected. o
b

There are also several disturbing trends in the quality or

capability of this reduced pool. Estimates contained in the
Department of Defense "Profile of American Youth" indicate that the

!

I' median reading grade level of persons 18-23 years of age is now
9.6. Some minority groups are estimated to be two to three reading
‘ . grade levels lower. The latter situation may, in part, be the
; product of an increase in the number of people who speak English as
Ej a second language. Minority representation in the manpower podl
£ (18-24 year old) will grow from 20 to 30 percent by the year 2000;
Hispanics will total 40 percent of that population. These are

young Americans whose ability to perform and progress in society
are limited more by cultural background than by their intrinsic
capability. '

This country has also experienced over 25 vears of "signifi-
cant declines" in the average scores in science and math on nation-
al tests such as the American Cnllege Test (ACT) and the Scholastic
Aptitude Test (SAT). Equally disturbing, a lack of student inter-
est in science was identified as a major problem by 50 percent of
the teachers surveyed in a nationwide poll. Thus, as Dr. Joseph I.
Lipson has noted, while the United States is one of the world's
most advanced technological societies, it is "not providing the

) majority of our children with even the most rudimentary knowledge
and skills necessary to contribute to, manage, and understand that

&

= society."*

. The implications of that situation are particularly ominous
for our Armed Forces. For example, inadequate scientific and
L

*Conference on Secondary Science and Math Education, University of Okla-
homa, Norman, Oklahoma, May 7, 1982.




technical training is cited as the cause of a 90 percent failure
rate in tests administered to 385 nuclear weapons maintenance spe-
cialists and a 98 percent failure rate for 371 tank turret and ar-
tillery repair personnel. Moreover, all of the military Services
are increasing their reliance on technological sophistication in
response to an external threat which is .rapidly growing. As a
result, the Air Force estimates that more than 65 percent of Air

:
-1
]
-
o

Force Specialty Codes will require a minimum aptitude index of 60
or above by the year 1990, up from less than 50 percent in 1360.

Similarly, the Navy projects a 31 percent increase in its require-
ments for highly technical skills by 1986. The Army has labeled

this situation "technelogical creep" and is itself forecasting a

o i.r.,.r M L

significant increase in required technical skills, having experi-
enced a 92 percent increase in just two years, between 1980-1982.

Despite laudable recent successes in meeting quantitative and qual-
itative recruiting goals, satisfying these future requirements will

be problematic. Indeed, the Office of the Secretary of Defense is

rrererr -gv TP

forecasting a ten percent decrease in the supply of quality acces-
sions (male HSDGI-Ul) concurrent with an increase of 200,000 in

military strength. Service projections do not differ significant-
lyv. The coincidence of such demographic projections and "technical
creep"” catalyzes severe military manpower problems both in number
and richness of mix.

The following recommendations are made as initial steps to
what ultimately must become a broad and vigorous effort to bring

manpower capabilities and technology requirements into harmony.

Recommendations

1. Use technology to reduce failure rates and simplify operator/
,-'-‘ maintainer tasks.

. As noted in the Defense Science Board 1981 Summer Study
Panel on Operational Readiness with High Performance Systems,

‘._ "For systems of equivalent performance and cost, application of
; new technology actually increases reliability." Technological
8 B~4
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complexity also increases the unit cost of a maintenance ac-
tion. Therefore, it is imperative that the frequency of such
actions be decreased. The state-of-the-art is such that ex-
tremely long periods between unscheduled maintenance actions
can now be achieved. For example, design requirements' for the
Navy's Submarine Advanced Combat System (SUBACS) specify a
60-day maintenance-free mission. Maintenance manpower require-
ments can, as a result, be decreased for systems properly
designed with such technology. )
Equally important, systems can and should be designed so
as to simplify operator and maintenance tasks. For example,
built-in test equipment (BITE), if properly implemented in

high-performance systems, can facilitate repair by lesser
‘skilled Service personnel. Built-in » equipment performance
measurement and training aids, including the technology of j
speech synthesis and/or voice recognition, can provide emergen-

cy instructions for equipment malfunction, equipment start-up 1

and shut-down checklists, operations tutorials, recording of

actions for feedback and analysis, and practice testing and .
drill in complex procedural sequencing tasks. Embedding such ’
technology in the design of new systems, however, will be ac- J
complished only if the requirement is meaningfully transmitted 1
to industry and incentivized. An informal survey conducted by #

the Army's Soldier Support Center indicated that industry wel- 1
comed both the requirement and the information necessary to

prosecute it.
Consequently, project offices should be required to use

il s

technology to reduce fajlure rates and simplify operator/

maintainer tasks. The cost of doing so would probably not ex-
ceed two percent of each system's full scale engineering devel-

[N S-S TU SN PLINLY)

opment cost.
2. Explore arcade-like devices to increase performance level of
recruits. ‘ : j
From the explosive growth and profitability of electronic i

games in the civilian sector, it is clear that these devices

are:
B-5

(TG VPP S 2w,

- o P AT S S R AP Ly W TN DAY WL DI W W WY U e W I P PPN S S TP PO PP . Do




oy o
-
> 4 l ..‘. S

e highly motivating -- especially for the population of people

the military must attract,

a1t

relatively low cost -- the ratio of the costs of the games

)
hulf &

to what they simulate is small (when produced in quantity),

. g e .

e relatively instructor free -- players learn to use the games

L.

with minimal instruction,

PPNy

e relatively language-free -- lectures and text are not part L

of these activities, E

2

e instructive -- people improve in their performance on the .

games, ‘",:

;.J

@ portable -~ the devices are easy to install and use. 4
The appeal of these devices is attested to by the fact that re-
ceipts from the video game "Pac-Man" exceeded those of the

movie "Raiders of the Lost Ark." Further, these devices can
provide massive amounts of self-motivating practice in diverse
and widely dispersed locations. Finally, these devices may be

particularly appealing to people who have turned away from the

traditional instructional modes of text and lecture.
However, the important question remains: can these devices

promote military-relevant skills? More precisely, can the

m technology of electronic games be exploited to develop instruc-
tional devices that provide substantial transfer of expertise
from electronic games to military job requirements? Can we
successfully exploit thesz devices to increase recruit poten-

evident promise of these devices demands a comprehensive ex-

ploration of their potential for school and wunit training.
For this reason, we recommend an immediate research and devel-

opment program to determine if military training value can be

TR ARV RS Y TYTRYg YT

tial, to teach, and to improve military job performance? The L;.
1
;
(&
1
1

extracted from these devices.
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Require use of contemporary analytic methodology such as Navy
HARDMAN, Army MIST, to match hardware to people.

To preserve the mission capability of new defense systems,
these systems must be designed for the people who are likely to
operate and maintain them. Matching hardware to people, how-
ever, requires special analytical tools. Studies have shown
that 70-85 percent of a developing system's life-cycle cost de-
cisions are made before that system enters full-scale engineer-
ing development. Hence, if human resource considerations

(e.g., available skill levels and cost and time to train) are

to cost-effectively influence an emerging system's design, they
must do so early in its development cycle. Models and/or meth-
odologies which (1) could operate with the quality and quantity
of new system data available during this early period and (2)
provide output products meaningful to both design engineers and
training system developers have only recently evolved.

Over the past five years, the Navy has developed an inte-
grated family of models and data bases designed specifically to
assess the manpower, personnel, and training implications of a
new system. This methodology, called HARDMAN ior Military Man-
power/Hardware Integration, has been successfully tested in all
of the Navy's major warfare areas. Additionally, the Army has
successfully tested a modified version of the HARDMAN method-
ology, and is currently developing a more autumated and robust
analytical capability in its Man Integrated - Systems Technology
(MIST). HARLUMAN estimates of human resource requirements for a
new system are derived by carefully controlled extrapolations
from similar, deployed systems, taking into account differences
in scenario and/or employment doctrine. In this approach, the
range of unknown characteristics for an emerging system is
minimized by comparing its component systems and subsystems to
those with field experience. Hence, the requirements can be
determined very early in system development and are supported
with mature, historical data useful to engineers and behavioral
scientists alike.
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Analytical tools such as HARDMAN appear to offer Pro-
gram Managers, Acquisition Authorities, and their staffs the
necessary and important capability to estimate the human
resource "demands" of a new system concept and to assess that
demand in light of projected service supply. This information
operates not as a constraint on system capability, but rather
as a design specification to insure system effectiveness once

fielded. Consequently, all new programs should be required to

use a contemporary analytic methodologv such as HARDMAN to

match hardware to people. The cost per system would be

approximately $3M per major system (from DSARC Milestone O-III)
and less for smaller systems.

ISSUE 2: Educational deficits can result in serious underutili-

zation of recruit talent.

The military services experienced their best year since 1974
in their recruiting record for 198l; all recruiting goals were met
and were at the highest level of quality measured in proportinn of
high-school degree graduates (HSDG). The same or better experience
is in prospect for 1982. Nonetheless, a strong case can be made
for the proposition that we are late in preparing for the military
manpower shortage almost certain to materialize in the 1985 time
period and beyond. _

Reasons for the expected shortage are to a large extent built
into the population structure of the country: by 1985 the manpower
pool of males in the recruiting age range 18-24 will drop 7 percent
from the 1982 level continuing to a projected total decline of some
22 percent by 1996. The composition of the available pool indi-
cates_a continuing growth in the proportion of youth most likely

to exhibit educational and language deficiencies creating a pro-

gressively larger problem of basic skills remediation. Further, we

expect the economy to revive, bringing industry more aggressively
back into the hiring market for talented youth. And finally, the

skill requirements of the Services themselves will increase rather
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dramatically in response to the '"technological creep" associated
with force modernization. The Air Force, for example, expects the

demand for skilled electronics technicians to increase by 33 per-
cent in the next 15 years. The conjunction of these circumstances

presents a first-order challenge to meet future manpower needs.

Recommendations

1. Develop technology to match instruction to ways recruits learn
best.

The arrival of recruits with educational deficits draws
attention to the principle that instruction should be delivered
in the most efficient form possible. Basic to efficiency are
two kinds of matching. First, the material to be taught needs
to be matched with the media and format which conveys it best.
Second, the mode of presentation needs to be matched to the
learning skills and styles of the trainees. The first item is
a content or subject matter match, the second is a people
match.

For initial skill training of individuals with educational
deficits, both considerations point to the same forms of in-

A structional delivery. Service personnel must learn how to op-
erate equipment and machinery or how to fix it. The content is
not theory, intellectual abstractions, or data but procedures
involving physical manipulation of objects and eye-hand coordi-
nation. Such things are best taught, not through print, but
through pictures and demonstrations: visual images, live or
recorded. Accompanying explanations can be communicated just
as easily by the spoken as by the written word. Indeed, oral
explanations leave the eyes free to focus on visual images.

The use of spoken words and pictures is not the only area
where content and people considerations point in the same di-
rections. Another is the use of active and interactive modes
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of learning as opposéd t& formats where the learner is primari-
ly a passive recipient of information. The usual form of in-
teraction is feedback, during or soon after performance, about
what was done right or wrong. Young people whose experience in
a frequently passive classroom role has been marked by failure
are even more likely to prefer a contrast. Considering the
characteristics of the new recruit population ‘simply add weight
to an already strong case.

These principles are worth implementing in instructional
design by whatever means prove feasible. However, the panel
wishes to point out the unique relevance of certain technolo-
gies for the purpose. Computer-aided instruction and computer-
based simulations are highly interactive. With differing de-
grees of realism, they allow a person to run through an opera-
tion step by step and to get feedback on how he is doing.
Meanwhile microprocessors coupled with videodisc players permit
interactive systems to deliver instruction in the form of both
film and still pictures accompanied by an audio track. Still
another feature of interactive computeraided instruction match-
es another common learner need, particularly among trainees
with learning difficulties. That is, it allows a person to re-
peat the lesson over and over. Experts on learning difficul-
ties have emphasized that "overlearning" through multiple exam-
ples is key to retention. A related feature of disc-based sys-
tems is their ability to stop a picture to permit the student
to study it, or to run a film sequence in slow motion which fa-
cilitates a closer look at a process. -

What happens when instruction is harder than it needs to
be because matching principles are ignored? Obviously training
is likely to take longer and "take" less well. Costs attach to
both outcomes. Poorly designed training also drives the per-
sonnel system into inefficiencies. When instruction for par-
ticular specialties demands skills (reading for example) at
levels in excess of those required to do the actual jobs, the
effect is to screen out people who could do those jobs. It
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also locks into the selection and classification system stand-
ards unrelated to job performance. Meanwhile, service people
who do read well and could be "saved" for jobs which actually
demand good reading are wasted on jobs below their capacity be- ;
cause less skilled people are barred from qualifving for them.

Controlling the level of learning skills demanded by
training courses is not to be confused with diluting content.
The issue here is delivery mechanisms and the proposition that
they should not become hurdles in and of themselves. Control
of learning skill demands is not to be confused with holding

aaad ot ud L BER

people back and keeping them "stupid." We are heartily in
favor of equipping people to learn all they can as succeeding

P - Y A

recommendations demonstrate. The plea here, rather, is to use
people's learning skills economically. Don't call out the.
bulldozers when a trowel would do. By all means teach people

to read better but don't ask them to read until it makes a dif-
ference: when the subject is best learned through reading.

QRN Y VR

Use innovative ways to teach necessary English language skills.

The proportion of the recruit manpower pool to whom Eng-
lish is not a first language is continuing to increase. The

proportion to whom English language literacy deficits are a
barrier to military success is already large. Together these

L
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conditions present a challenge to DoD to develop mechanisms to
remediate language skills to achieve the highest utilization of

S . TN W N PR

recruit talents. Underclassification is the outcome to be
avoided since this destines service personnel to learn and work .
below their ability levels throughout their career. Present
language instruction provided in basic skills programs conduct-

Y PRI

ed by the services is typically too little and too late to in-
fluence the classification decision.

One possibility worth exploring is to offer language in- 4
struction during the Delayed Entry Program (DEP) during which

time the recruit is nominally made a member of the Reserves.
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The recruit is subject to call for specified duties which could
include language training, and for which pay may or may not be

required. Finally, most nearly in line wjth current practice,

:I' language training can be expanded as a prerequisite to atten-
5 dance at technical schools in order to improve the recruits'

opportunity to master the technical training material to be

provided.

Technology should not be overlooked as the mechanism to
make language training available in units on an off-duty basis.
Conventional language training cassettes designed for military
vocabulary can be prepared, and speech recognition devices can
be made available to influence the adoption of easily under-
stood accents. The latter become more imporfant as the ser-
viceman progresses in rank to the NCO leadership levels.

The existing service schools are the ,apprgpriate imple-
menting agencies to sponsor these innovations recognizing the
necessity to work both frontwards and backwards: backwards to
the recruiting commands and frontwards to the force commands
responsible for on-site unit training. Our estimate of cost to
explore and develop the necessary language remediation programs
is $5M per year across the services; implementation costs will
be determined on the basis of programs recommended for adop-
tion.

3. Use technology such as video (disc, tape) storage in the school
and in the field to teach students about the equipment to which
they are assigned.

One of a unit commander's first responsibilities is to
make his people proficient and productive as quickly as possi-
ble. Military schools, however, can rarely prepare individuals
for specific job assignments in specific units. Schools must
necessarily focus on occupational specialties and leave job-
specific training to units, which generally have unique mixes

of missions, equipments, material, and personnel. For instance,

B-12
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a Navy electronics technician can be assigned to one of more
than 500 commands and to a variety of equipment ranging in age

from 30 years to one month. An Army wheeled-vehicle repairer

can be assigned to a set of two to five wheeled vehicles out of
a full set exceeding 50 at one or two of five echelons of main-
tenance. A school system that tried to prepare every trainee
for every job assignment possible would be exorbitant in cost
and inefficient in operation.

The inevitable and necessary result is that every individ-

) '-.)Jn'.lil;

ual who arrives in a new unit and a new job assignment requires

additional individual skill training. This training is the re-
sponsibility of the unit commander. Generally, the unit com-
mander has little time and less resources with which to answer
this need for individual training. Nonetheless, the need to
accomplish this training is great. If he fails, the proficien-
cy of his unit will suffer, and the dollar cost of failure is
very high. '

One answer is to provide devices to units that are:

e portable and widely distributable

e useable for both training and job-performance aiding
e easily modified and updated

e relatively inexpensive (e.g., $500 per copy)

e relatively instructor free

e reliable

e standardized

°

job relevant

Technology based on videodisc storage, hand-held comput-
ers, flat displays, etc., using the newer approaches to in-
structional software makes such devices practicable and availa-
ble. These devices should be developed and evaluated for their
ability to close the gap between what schools must teach and
what the units require. We recommend a vigorous research and
development effort to provide initial impetus in this area.
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4. Use transportable devices in the field to broaden understanding

for career growth and leadership.

Provision of adequate and integrated job performance aids

cnSmadic Ron nsaad ottt bt ana ol

and job-site training.devices will go far to satisfy the unit
commander's need to extract productive job performance from
each individual under his command. However, the individual

will not remain in his current job assignment forever. In ad-

Y- Y e

dition to making an individual productive quickly, the unit
commander also has an obligation to provide that individual

with the basic skills and broader understanding that enables

him to learn more quickly in his next assignment and to qualify
for promotion and higher skill level certification. - These
basic skills include:

e functional literacy (e.g., reading, chart interpreta-
tion, and mathematics) in the occupation speciality

e rudimentary education in the background and academic

theory underlyving the occupation speciality

- e learning strategies to obtain information from standard
. reference materials such as manuals, and to qualify for 4
F promotion q

Low cost, stand-alone devices that do not further burden either
a unit commander's time or budget should be quickly developed
and evaluated for their ability to meet this need. Material
presented on these devices should be graduated in difficulty

and calibrated so that individuals can determine when they have
reached identifiable milestones in progress toward skill ad-
vancement and promotion. We recommend a research and develop-
ment program of $5M per year for each of five years to develop
this capability.
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ISSUE 3: Benefits of computer-based instruction and new technology for
field refresher training are limited by slow introduction into
the training base.

Conducting and managing training, whether in the unit or in the
schoolhouse, is an arduous and complex task. Often that task is com-
pounded by a shortage of personnel, equipment, and resources. Any at-
tempts to introduce change into that environment, regardless of how ben-
eficial that change ultimately may be, will create a degree of stress
and turmoil for the recipients. Therefore, such change is often resist-
ed. Further resistance arises from skepticism or simply from the belief
that the "system" is working well enough already. Short-.;timers are re-
luctant to invest the energy required to learn and use new technology,
since by the time they would becoms proficient with it they presumably
would no longer need it. Also, the rapid growth of technology has given
rise to the sardonic phrase "If it works, it must be out of date." The
corollary is "If it's new, it's probably full of glitches." Hence, the
attitude in the field is often less than enthusiastic about a new idea.

There are many reasons, therefore, why new technology is not em-
braced at face value by the intended users. Regardless of how short-
sighted or irrational these reasons may seem to the proponents of inno-
vation, they must be accepted as real obstacles to be dealt with system-
atically and convincingly. .

The following steps are recommended to begin overcoming the basic

resistance to change.

Recommendations

1. Innovate ways to make trainers accept technology changes such
as CAI, and learn to use them.

At least one study* has demonstrated that resistance to

the use of new training technology comes more from trainers

*Jesse Orlansky and Joseph String, "Cost Effectiveness of Computer Based
Instruction in Military Training," IDA Paper P-1375, April 1979.
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than from students. While there are other factors which mili-
tate against- successful introduction (e.g., constrained public
school budgets and the cost and develpmental lead time of
courseware), the Defense Department can take a major step
forward on sgkill training by using innovative approaches to
integrating new technology into training programs/systems.
There is potentially a wide range of strategies for over-
coming trainer resistance. This DSB Panel could not possibly
list them all or presume to identify a priority among them. Be
that as it may, the panel believes that efforts in the follow-
ing general areas would promote acceptance: (1) overcoming
fear by training trainers in new teaching skills involving
technology, (2) encouraging ownership by including trainers in
the development of new courses with embedded technology, and
(3) rewarding technology's use by advancing those wha do.
Trainers must be taught to recognize the potential of technolo-
gy and its role in their efforts to educate service personnel.

Accelerate introduction of CAI into the "schoolhouse" to allow
transportability of this .training to the field and build CAI
into training packages of all new operational systems.

CAl has demonstrated cost effectiveness for appropriate
instructional applications throughout the military service
school environment. Available data shows an average of over 30
percent reduction in student time to achieve the same learning
level on the part of the student. Alternatively, and we en-
dorse this strategy, a significant additional learning incre-
ment can be achieved within the same time, producing reinforce-
ment of critical learning, enriched learning for increased ef-
fectiveness, and extended learning for more rapid career ad-
vancement.

Additionally, use of greatly expanded CAI in service
schools makes practical the achievement of one of the most im-
portant advantages of the technology: use of CAI in on-site
unit training for refresher and other training in the field.
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Familiarity with and effective employment of this teaching ‘
technology depends on its introduction to the soldier, sailor,
and airman in the institutional school setfing. Expecting the
serviceman to adopt it "cold" in the field setting is not real- >
istic. {

We estimate that service schools will be able to devote an
aggregate of $40M additional per year for five years to accom- k
plish the arduous job of authoring_existing courses for CAI

delivery and of authoring new courses in this delivery mode.
An additional $6M per year for five years is estimated for the
i acquisition of CAI hardware. Thereafter, course modification
:. and new course introduction should be capable of CAI formatting q
- within normal budgetary allowances for curriculum development.
r:;:.' Future systems can effectively and efficiently be.prepared

for CAI instruction without conversion cost by building in this
E-. curriculum delivery method as a part of the New Equipment
1 Training Package (NETP) developed by the system contractor(s).
It is the sub-panel's belief that the portion of such NET pack-
ages susceptible to CAI instructional delivery will normally

range from 20 to 60 percent or higher and should be maximized

. 'ijt"'

at this strategic window of opportunity. A fixed numerical
proportion has not been established, simply because of the
range of idiosyncracies which may be encountered in operational

systems.

b~

NET Packages have been singled out because they are typi-
cally taught by the contractor to service school instructors

designated as classroom teachers for students -- training the

:
4
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trainers, so to speak. We believe introduction to the CAI
delivery mode by the service instructors will be effective in
overcoming or preventing personal resistance to the new tech-

ala a4 oy o

- nology, which often arises when an instructor must retrofit a
e
£ course to a different and unfamiliar instructional delivery
method.

To implement the contractor's NETP preparation in the

greatest practicable CAI format, we estimate the cost to be
one-half percent to ten percent of system cost. i

NEOh Adaat e o 2
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3. Build CAI into training packages of all new operational sys-

tems

Without violating the principles of sound instructional
systems development (wherein media selection derives from the
behavioral training objectives) there is the need for serious
evaluation of CAI early in the weapon systems development cy-
cle. Enough is known generically about the operating and main-
tenance skills required of weapon systems and the increasing
shortage of skilled instructors to decide early on whether CAI
is a strong candidate for a given weapon. If the answer to the
evaluation is "yes", then a training system development plan
should be developed immediately and followed through. In es-
sence, CAIl should be given the option of first refusal.

ISSUE 4: Adequate data are not yet assembled to determine cost-
effectiveness of training methods and devices.

For any weapon system and any set of training objectives, there are
numerous training strategies and media. The magnitude of the training
challenge and the complexity of both the weapons systems and the associ-
ated training technology requires a sufficiently comprehensive and
powerful decision data base in choosing the best alternatives. That
data base is not available at present, and the traditional system-by-
system, piece-by-piece approach is becoming increasingly inadequate.
The basic solution entails at least four major steps as reflected in the
recommendations offered below. In brief, a broad and systematic effort
is required in training technology and procurement that will tell us
what aspects of learning/performance should be measured and how to meas-
ure them, how best to use embedded instruction to unburden the human in-
structor base, and how to weigh the cost-effectiveness variables in
arriving at a prudent selection. We need to get better data, have a
place to keep them and a way to use them.
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Recommendations

l. Undertake demonstration projects for training and performance

Lﬂ measurement.
8

- The Services have been performing research and development
5 on CAI/CMI for more than 15 years. It is time to implement
this promising technology in a wide range of military organiza-
tions and commands. The opportunity made available by this

technology centers on two characteristics: (1) it is relative-

ly inexpensive, and (2) it is highly motivating to students.
The requirement for this technology hinges on-the observa-
tion that expertise requires an amount of experience and prac-
tice that is unavailable at job sites and is ‘impracticable in
residential training. CAI/CMI with related technologies based
on videodisc, speech input, speech output, and computer gener-
ated imagery, appears to offer the only serious promise for
providing integrated schoolhouse and job-site (or unit) train-
ing in which practice of sufficient quantity and quality to

develop and sustain the proficiency needed for personnel readi-

ness can be supplied. That is to say CAI/CMI can provide

Ty

training that is:

* integrated across schools and job sites

* physically accessible

* relatively inexpensive

{ * self motivating

relatively instructor free

* easily updated

* safe, i.e., provides instruction in dangerous but

necessary skills.

We recommend that at least one "tail to tooth" demonstration proj-
ect per Service be undertaken. The projects should have the fol-

lowing attributes:
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They should be system level. This is to say that the full range
of training from initial skill acquisition in institutional set-
tings to job-site training in units should be included and inte-

I ]

grated in each of these projects. A project that focuses only

on training in the schonlhouse or on training in the unit would

. . -
alaiaaalaid

be unsatisfactory. Further, the aim should be to improve per-
formance and productivity in a system area such as satellite

communications, sonar operation, or F-14 avionics.

They should emphasize state-of-the-art hardware, software, and y
courseware. It is not intended that these projects undertake
major innovartions in the area of CAI/CMI. However, the projects
should take full advantage of the state-of-the-art in CAI/CMI
and they should be sufficiently flexible to advance in their

| R UICONNC B BN

approaches as the state-of-the-art does.

They should collect accurate, credible, and easily coordinated
cost data. There should be very little compromise on this
issue. Data on course preparation, software, and hardware costs
are far too scarce and ineomplete given the importance of these
issues and the time spent in research and development on CAl/
CMI. These projects represent a major opportunity to collect
data of this sort, and the opportunity should not be lost.

Measures of success should focus on individual skill proficiency
in units. End-of-course performance data by themselves will not
suffice for these projects. On-the-job supervisor ratings will
also not suffice. Individual skill and performance in the unit
-- especially as they relate to unit effectiveness -- must be the
principal meas. 2 of merit for these projects. In many cases it
will be necessary to develop appropriate measurement instruments.

They should be well funded. These projects should have suffi-
cient funds to buy a reasonable number of devices that appear to
have potential and to make them available to people in schools
and units so that meaningful tests of their potential can be ac-

complished.
B-20
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e They should begin soon. The simple and most fundamental issue
behind this recommendation is to find out as quickly as possible
the extent to which DoD training can take advantage of CAI/CMI

technology.

A second aspect of this recommendation concerns the establish-
ment of training technology testbeds. At least one testbed should
be established per service. At least one of these testbeds should
be established in a military residential school, and at least one
should be established in an operational unit. The testbeds differ
from the demonstration projects in that:

they represent a half-way point between laboratory studies and

full demonstration projects

e they are smaller in scope than the system-level orientation of
the demonstration projects

e they are more experimental in nature and are expected to support
efforts to push the state-of-the-art

e they should be more amenable to the control of presentation and
collection of detailed effectiveness data needed to determine
treatment/outcome relationships

The service research and development communities have long
been hampered in their attempts to field promising new approaches
and technologies because of a "catch-22" relationship with opera-
tors: the operators will not implement training innovations until
researchers prove their utility, and the researchers cannot prove
utility until operators accept the innovations and try them out.
It is time to cut through this problem. There are few, if aay, in-
centives for a commander to take on a research and development
task. With the testbeds we will institutionalize a few organiza-
tions and experimental schools and units that will have as part of
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their mission the requirement to participate in research and
development efforts to field promising new technologies.
We estimate the cost of carrying out this recommendation

to be $16M per year for each of five years.
Embedded Training -- Development and Use

Embedded training and performance measurement signifies
the incorporation of capability in (typically, but not exclu-
sively) 'a computer-based system for generating target or threat
data to be fed into and through the operational equipments,
permitting operations personnel to take normal actions to coun-
ter that threat as they would be required to do in real life;
the threat, the operator actions taken, and the results are re-
corded for analysis and feedback. Most sensor systems, weapons
systems, and command-control systems in current use and in de-
velopment incorporate computers as an integral feature of their
design. These form the medium for incorporation of the embed-
ded training and performance measurement capabilities.

Advantages of embedded training and performance measure-
ment are many and obvious: ease of scheduling and administra-
tion; low cost to use; availability at sea or on remote duty
stations; and, most important, the reinforcement of operators'
real behaviors on their operational equipment to maximize
transfer of training. Even the cost of development is modest
if the design requirement is established at the outset and
hardware features are explicitly engineered for the purpose,
e.g., computer software capacity for generating and handhng
simulated data. Built in performance measurement and training
aids, including the technologies of speech synthesis and/or
voice recognition also show great promise for speeding on-the-
job learning and enhancing individual and systems performance
by reducing operator and maintainer errors. Some examples of
the possibilities are:
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Automated visual and/or audible instructions for handling equip-

ment malfunctions.

Automated interactive visual and/or audible equipment start-up,
shut down, and check-out and troubleshooting procedures check-
lists.

Automated recording ard analysis of actions, sequences, inter-
vals, directions, etc., for performance assessment and feed-
back.

Automated interactive practice testing and drill in complex op-
erator and maintainer tasks.

To capitalize on techniques and technologies available in this

area, the following actions are recommended:

3.

Require each Service to assess the potential of embedded train-
ing and performance measurement in major materiel development

projects; the results of such assessment are to be reported for

review.

Require each service to continually assess the potential of em-
bedded training and performance measure in all future major

materiel development and to report the results of these assess-
ments at appropriate program review milestones.

Develop and Adopt Measures of Individual Performance

The Army is embarked on a major R&D program to develop and
validate new and improved training and job performance mea-
sures. This program will focus on the application of advanced
technology, especially electronic technology, to enhance the
validity and reliability of these measures and to reduce the
cost of their collection and analysis. Given the critical
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importance of accurate individual performance data for training 1
assessment, it is recommended that each of the services be di-

rected to initiate R&D programs equivalent in purpose and scope

=

to the current Army program which is under the sponsorship of
the Army Research Institute.

IR

It is estimated that the five-year cost of such program

'

e ryoy
LA y

would be $ISM per Service. The OSD action agent for appropri-

Y PRSI

. R ate tasking to the Air Force, Navy, and Marine Corps is the
- OASD (MRAE§L).

] ' ISSUE 5: Establish a repository (center) for all training data.

PO & 1Y PP

Recommendation

It is now difficult to collect basic information needed to deter-

mine the effectiveness of military training, such as the relation be-
tween student achievement at school and performance on the job, the re-
lation between individual skill training at schools and the performance

of crews and units in operational commands; the relative retention of

skills by students when either conventional classroom or computerbased
instruction is used for the same courses at school, and whether differ-
ent methods of instruction (e.g., conventional or computer-based) should
be used for fast and slow learners. A major reason for this difficulty

T ORI

is that training is significantly influenced by actions taken in differ-
ent types of commands (e.g., recruiting, training, and operational) and
that the data needed to assess the effectiveness of training are not now
available in any one place. The types of information needed to

.
il e

evaluate the relevance and effectiveness of training for different types
of military jobs include education, job history, and test scores at time

e of initial entry to military service (from the recruiting records), .
courses taken and test scores (from the training commands), and on-the- ﬂ
job training and performance data (from the operational commands).

. Some, but not all, of this information may be found in personnel records )

&L of the services and the Defense Manpower Data Center; it has not yet 1

been applied to studies of training.
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Other types of training-related data have not been collected in any
: place. These would include the methods of instruction, types of media,
and types of simulators used in various courses; it is particularly im-
portant to associate this general type of information with the training
of individual students in order to assess the relative effectiveness of
different methods (or courses) of instruction. It is necessary to be
able to associate scores during individual training at schools with unit
4 training scores in operational units. It is necessary to be able to as-
_sociate unit training scores with performance. of those units in field
exercises, both in operational units. It should be possible to compare
individual and unit training data with critical performance data now be-
coming available from such sources as the National Training Center, air‘
and sea combat maneuvering ranges, and various.joint and combined exer-

cises.
It is obvious that the effectiveness of training depends strongly

on the amount of resources allocated both to research on training and to
various types of actual training in such terms as, e.g., amount of stu- K
dent time, number of instructors, quality of equipment provided for
training, number and fidelity of simulators, and amount of flight time p
and ammunition provided for training. Therefore, a Defense Training q
Data Center should also collect data on costs associated with various

type of training, RDTE, acquisition and support of simulators, training

devices, courses, and facilities.
It is recommended that an OSD field agency be designated to imple-
ment a Defense Training Data Center. Cost is estimated at $IM per year

for five years.

i ISSUE 6: Field-based aids -- Technical manuals, orders, and job per-
formance aids (JPAs) continue to be produced in forms that
defy easy use and fail to connect with school instruction.
- , In addition, there is no reliable system for insuring that 1
d manuals, orders, and JPAs are rapidly adjusted to reflect 1
- _engineering changes.
. .y N . p
- o matter how effective skill training courses are, Service person- 7
nel need a useful performance aid to help them remember what they have R
B-25 1
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L:_‘. forgotten and to help them handle new situations. The system continues
to produce technical manuals, orders, and JPAs which, for a variety of
L reasons, are less useful than they might be. First, aids are often hard
kﬂ ‘ to use. Second, initial skills training and field-based aids have not
,.  been integrated into an overall system with a comprehensive strategy.

~Most notably absent is a strategy for promoting retention. Third, there
is as yet no reliable system for insuring that changes are promptly and
uniformly reflected in aids of all kinds. '

The first problem has been recognized and addressed in part, but,
so far, not as effectively as it needs to be. The second and third

problems have scarcely been touched. All bear some elaboration.

Barriers to Easy Use

Despite some progress on the subject, too many aids are still hard
to use. Frequently, finding the right piece of information for the task
at hand is a formidable undertaiking. At the same time, there is often
too much information, written and presented in ways that are hard to
grasp and disconnected from the way the school teaches the same sub-
ject.

The situation is costly in several ways. Part of the price is in-
direct. When the reading level of manuals and aids is unnecessarily
high, qualifications unrelated to job performance are locked into the
selection and classification system. The effect is similar to that of
overemphasizing literacy in school training courses.

The direct costs are more obvious. When performance aids differ
from school courses, school learning erodes more rapidly. Errors in-
crease, and problems are fixed more slowly.

Programs like the Army Skill Performance Aid (SPA) system exist to

correct the problem. However, key provisions can be and cften are

!ﬁ_._ waived. The requirement, for example, to test a new aid on a target
F group of typical users is often skipped because it is costlv and time-
consuming. Enforcement of such provisions would go a long way toward
fixing the situation.
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School/Field Disconnects ahd the Retention Problem

e 0.
o' alaa a

Failure to exploit connections between field aids and school train-
ing creates costly and troublesome disconnects. It also misses an op-

portunity to reinforce initial instruction and so sustain its efficien-

PTG RS ¥

cy. Initial skills training and field aids ought to be viewed as a

total system, designed so that the parts are fully complementary. It is

a b,y

important to insure that information and concepts match. A more diffi-
cult job, but one which promises substantial payoff, is to tie school

instruction and field aids into an overall strategy.
Field aids exist primarily to make up for the shortcomings of the

F' human meinory. Their main purpose is either to remind the Service person
of forgotten training material or to provide information left out of
training, often on the theory that inclusion would overtax the trainee's
memory.
r. Memory lapse is a problem for everyone, not just for the lower
_ ability end of the recruit spectrum. When a field aid aims at reminding
;% Service personnel of what they once learned, the salient issue ought to
> be: what is the most efficient (meaning partly, the quickest) way to re-
h store memory? Obviouslv, the greatest efficiency is achieved if a per-
son remembers perfectly and needs to spend no time refreshing recall.
The least efficient, most time-consuming process is to review the ini-
tial instruction in its entirety (or perhaps, as some orders provide, in
even greater detail than the original).

A memory aid worthy of the term ought to fall between the two ex-
tremes, preferably at the more economical end of the range. Perhaps

there should even be several levels of recall aids available via rapid

L aaa g o vrvvv.v—v-.»,, MAELEE M ENCES o

electronic access, so that a trainee who needs only a hint is not pro-
vided a treatise. Such a system would also enable a person to start

]
-3
3
]

{
i with the most abbreviated prompt and escalate as needed.
.}.. Whatever the outlines of an efficient system may be, certainly

O |

there is wisdom in exploring the state-of-the-art regarding ways to

v

evoke recall, Existing field aids reveal few traces of such an effort.
A complementary issue in the recall area is the design of initial

instruction, whether delivered in the schoolhouse or transferred to the .

Ty Y
o

field for delivery via embedded trainers or other devices. Unless the

B-27




‘,‘. issue is addressed, too much of the retention burden will fall on aids. 1
.. Aids are merely stopgaps for memory failure. They do ndthing to insure
‘ retention in the first place. An effective system for producing reten-
. tion, in fact, is one which minimizes the need for aids.

i i

Failure to Reflect Hardware Changes

When hardware is first purchased, the accompanying field aids are
normally in sync with its features. Once engineering adjustments are

made, however, the match may deteriorate. Changes are not always fed

PPy S .l'ih,'...;';" P

into manuals, orders, and JPAs. Adjustments which are recorded are not

always recorded uniformly; some field aids may be updated and others
left as they were. To put it differently, what engineers call configu-
ration control is missing or spotty.

As a result, some or all aids for a given piece of equipment some-
times diverge from the way the hardware really works. They are mislead-
ing rather than helpful in ways which are not even flagged. A correc-
tive system is badly needed.

4
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TRAINING TECHNOLOGY

A. Introduction
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. o

lr
=Y
-

This subpanel evaluated a variety of opportunities for enhancing

o the acquisition, management, and presentation of military training. It
L:f concluded that much of the difficulty faced in training today and in the
h future stems from two important trends -- a shortage of high quality 3

personnel (students and instructors) and a continuing increase in the

sophistication and complexity of military weapon and support systems.
These trends have given rise to several important needs:

e unburden (but do not replace) instructors

e unburden students (through more efficient and adaptive
training)

e increase training efficiency by using available new tech- q
nology (stand-alone computer-assisted instruction, video- ']

discs, maintenance simulators)

e increase training efficiency by redistributing it (school- ::
house, on-the-job, etc.)

e keep training current with their weapon/support systems
(instructional information for students, operators, main=-
tainers)

e accelerate training at school, increase retention of knowl-
edge and skills on the job

e increase scale and realism of training to match operational
performance objectives

e reduce cost of training r

e increase the effectiveness of training

The subpanel examined available and emerging technology as a means
of meeting these representative needs. This task included an examina-
‘tion of the manner and extent to which the Services are using and are

ML SRRSO

planning to use new training technology. In brief, this subpanel found
that new and currently available technology can provide extensive as-
i_. sistance to the military training community, in each of the areas listed
E

aaa g g

above. Key forms of technology to be considered are:
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¢ high speed, high volume, random access information systems:
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e intelligent systems (in the schoolhouse, as stand-alone
items in the field, or embedded in the operational system) _j
for interactive, adaptive, realistic training

e advanced telecommunications (via satellite networks) for
high speed distribution and updating of training for remote
or dispersed locations

e arcade game technology to enhance instructional interac- -{
tion, reduce reliance on reading in teaching non-verbal 4
skills, and increase learner motivation. )

The foregoing examples of technology applications are not offered
as a panacea. While the physical technology (hardware) itself has im-

mense potential, the time ~nd money needed to develop and to update

software and courseware are substantial. These latter costs may. and
often do run as high as ten times those of the hardware. Notwithstand-
ing this obstacle, vigorous pursuit of advanced technology for training
is seen by this panel to be necessary and at the same time to offer the
greatest payoff both in military training effectiveness and in cost re-
duction.

The following section discusses some of the needs, opportunities
and possible solutions inherent in present and future training technolo-
gy. The discussion is followed by several specific recommendations in-
tended to provide initial direction and impetus to taking maximum advan-

tage of technology for training.

B. Discussion

The training needs of the Services and the technologies that may be

brought to bear on those needs are too extensive and complex to be ad-
dressed in any detail here. Therefore, the object is to highlight areas

that appear to hold the most promise. Unlike the development of weapon
systems much of the technology useful for military training has been and
continues to be developed by and for the private sector. In addition,
present and emerging technology in visual and audio/speech systems, and
global communications systems now offer capabilities and options that

were not posible even a few short years ago.
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1. Drawing on Private Sector Technology

Led by the rapid development of the microprocessor, the private
sector is creating both a new information industry that combines micro-
processors, communications interfaces, large mass storage devices and an
educational delivery industry that combines the microprocessor, video
disc, and touch-sensitive video displays. DoD has instituted several
studies using intelligent interactive delivery systemé thatA range from
tank maintenance to shipboard electronics maintenance. The military
should "piggy-back" on this technological revolution, finding its own
special applications and creating only the software and courseware pecu-
liar to its needs. '

Technologies that improve weapon system performance also offer
major opportunities to improve the ability of the Services to operate
and maintain those systems through more effective training. Technology
advances in civilian educational delivery systems, personal computing
and information systems (based on the microprocessor, high speed memo-
ries, random access mass storage devices and communication) offer the
opportunity for the Services to employ more cost-effective training

technology.

2. Very High Speed Integrated Circuit (VHSIC)

A promising new technology is the Very High-Speed Integrated Cir-
cuit (VHSIC).. The world of computational plenty is approaching, fueled
by this next generation of microprocessor and memory development. Fiber
optic local communications networks and new modem capability are also
rapidly developing. The most promising future developments occur in the
area of machine intelligence (also called artificial intelligence).
These techniques, based on symbolic processing, will increase the effi-
ciency with which courseware is prepared and delivered. It was felt by
the committee that general evolutionary development of video display
technology would allow much greater realism in future visual simulator
systems. DoD must be ready to incorporate rapidly into its education

and training systems those developments in the civilian sector.
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3. Embedded Training

Advanced digital techniques allow much more flexibility in weapon
systems than ever before. This trend will accelerate as VHSIC is in-
serted. Weapon systems already have used built-in test and built-in
fault isolation with considerable success. This capability was possible
only after digital technology was applied to weapon systems.

When space and safety considerations permit, simulations for train-
ing can be embedded in real weapons systems. Basically, they provide
realistic target scenarios and performance measurement capabilities for
use when the operational situation permits it. Judicious use of stand-
alone devices can complement embedded systems. Stimulation packages can
be electronically located as close as possible to the front end of wea-
pons systems and can be programmed to carry out required scenarios as
desired.

It appears that embedding a training capability in the system will
allow non-destructive training in how to handle malfunctions in the
field. It could be possible to program faults and changing environment-
al conditions (e.g., electronic warfare). This would allow quick re-
fresher training in the field for aperations and maintenance. The sub-
panel, however, saw no ongoing effort to investigate this possibility.

The value of the recommended technological approaches would depend
in part on performance measurement. Trainees should have some indica-
tion of their performance. It appears that DoD has not considered ob-
jective performance measurement, as noted previously.

4. Fidelity of Simulation

No less than half of DoD expenditures for the development and
acquisition of training equipment is spent on sophisticated simulators
of aircraft, tanks, and ships. Much of that cost is devoted to attain-
ing realism, particularly in visual imagery. This pursuit of realism
through technological means occurs with little information about the de-
gree of fidelity required to achieve optimal training benefits from such
simulators. There is an urgent need to know more about how much fidel-

ity is needed.
C-5
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Because simulators cannot substitute for training in the real en-
vironment, but can only prepare the trainee to profit from actual flying
and shooting weapons, the fidelity threshhold (and cost) required in
simulators will largely determine the cost effectiveness of simulation
equipment. A key to determination of fidelity thresholds will he the

development of objective performance measures for simulations. In the

absence of such measures, no firm basis exists in judging the degree nf
realism required to achieve a training objective. The subpanel feels
strongly that existing data should be examined with such measures in
mind. If data being acquired are inadequate, then necessary additional
data should be collected. Subjective indicators such as trainee '"satis-
faction" with simulation cannot substitute for objective measures in as-
sessing fidelity thresholds for sophisticated systems. The notion that
user acceptance requires high fidelity, whether or not it contributes to
effective training, is an unnecessary slur on the intelligence of users
who are also taxpayers.

Our recommendations are aimed primarily at existing sophisticated
simulators and those under development using current technologies. The
advent of newer technologies (e.g., VHSIC) which allow expanded capabil-
ities in fidelity demand more urgency on this matter. The objective in
training is not to achieve maximum fidelity but to achieve that amount
of fidelity needed to optimize the training effectiveness of simulators.

5. Transportable Software and Modular Courseware

Until lately, the decision to improve the hardware of computer-
based instructional systems involved a further large investment in new
software compatible with the new machine. Methodologies now make it
possible to develop an initial software package that can be sufficiently
transportable and flexible to accommodate changes in the hardware. An
example of such a hardware transportable operating system is the Uni-
versity of California, San Diego, PASCAL P-systems, the third most prev-
alent microprocessor 6perating system behind CP/M and MS-DOS. Trans-
portable software allows DoD to take advantage of the accelerating gains
in computational hardware while encouraging competition among hardware
vendors.
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We view courseware as a special application of the generic term

"software." It must be emphasized, however, that there are some techni-
cal and organizational problems remaining before existing systems permit
rapid and cost-effective field modification of computer-based course- R
ware. The use of common cnurseware modules with emphasis on "user .
friendly" software interfaces can vyield immediate gains in efficiency .

and user acceptance of computer-based instructional systems. The pres- 2

ent discussion has been concerned only with the technological feasibili- 4
ty and advantages of transportable software and modular courseware. As-
suming that these improvements come into being, it will be advantageous !
- to have a defense data center where these resources can be provided to =

l. all concerned with military training. 1;

6. Use of Satellites in Presenting and Updating Training

The present system of communication regarding training of opera-
tors and maintainers in the field is based largely on paper. Compres-
‘d sion techniques, beyond microfiche, have not been tapped by DoD. There
. is a gz2p in keeping tschnicians in the fizld up to date, and in adapting
[- necessary training to the changes being made on weapon systems in the
field due to technology or tactical requirements. Missing is the vital
h communications link through which that information must travel. Equip-
ment modifications impact the readiness of the forces that depend on

such equipment. In essence, then, timely and effective training and

T Ty

communications are congruent. A trained person will be able to perform

= effectively only if he is kept current. _1
Satellite communications exist in the commercial marketplace. It

appears that those techniques can be applied in remote training, mainte-

PSS SN T

nance, technical manuals, or order updating. It is even possible to use
@ satellite communications for teleconferring about maintenance. The pan- _1
el's recommendations address the areas of research that can be applied

to the special needs of DoD. Future interconnection with satellite and
- cellular communications networks will create distributed computer infor-
EA. mation systems, the global equivalent of today's local area networks. 3
" The capability to instantly disseminate information to widely dispersed A
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locations will enhance the readiness levels of combat forces and their
ability to maintain an increasingly complex mix of weapons systems that

are continually being modified.

7. Voice/Speech Technology

In addition to microprocessors and associated memory devices, syn-
thetic speech and speech recognition offer some powerful training appli-

cations. Pattern recognition algorithrr;s for speech synthesis and speech

recognition are well known. The communication industry (particulaley
telephone) has sought wajrs to synthesize speech from the limited band-
width of available audio energy without losing intelligence. This is
now possible with acoustic energy primarily in the .1-4KH band. The re-
sult is the ability to transmit significantly greater numbers of voice
signals over a high-frequency communication path. .

This technology also can store a large amount of audio (or voice)
data because one can represent a complex signal by a low number of digi-
tal coefficients. Technologists in the training field have capitalized
on this by storing on a single memory chip a long lecture (i,e., large
numbers of spoken words can actually be placed into a helmet/headgear
worn by a person perhaps changing a printed circuit board, or trouble-
shooting an electronic system.) In short, voice synthesis transcends by
far even the most miniature of audio tape players. Automated voice rec-
ognition can be used, for example, in interactive computer-aided train-
ing. A student can ask questions of the computer or give answers as if
the computer were a live person.

Voice response systems, using synthetic speech and a phone tone de-
coder, enable one to create instant response systems for educational
course registration, test taking, and general real-time data retrieval.
Voice recognition technology, just entering its second decade, will en-
able students to interact with training devices while their hands and
feet are occupied.

Voice mail, with store and forwarding applications, is creating new
industries in the civilian sectors. This will permit an instructor to
leave voice annotations along with test results of students.
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8. Advanced Displays

Advanced displays (thin-film; electroluminescent) will allow reduc-
tions in display size, as well as allow the screens to retain certain
signals for a period of time, as in radar. Applications might include
placing the visual read out (e.g., as seen by a current television view-
er) on a 6 x 6 inch screen that may be carried in a briefcase. These
displays also will enable more personal and portable devices to be used
throughout the career of military personnel, following them from the
schoolhouse to the flight line.  Satellite communications promise the

ability to link widely dispersed students and/or maintenance people in
global networks. Such communication technology also permits the ra'pid

dissemination of technical manual updates given the development of cost-
effective, hard copy capable, earth stations.

C. Findings and Recommendations
1. Findings

e There are technologies, some quite advanced (in weapon sys-
tems, home computers, electronic games), that can be used to

improve military training at all levels.

e Software is the dominant cost of computer-based instructional
systems.

e Current courseware is exceedingly costly, accounting for some
90 percent of the cost of developing CAI systems and, once

developed, is inflexible and difficult to change.
e There is great potential for improved training and perform-

ance measurement in weapon systems by use of stand-alone and

embedded (organic) stimulation and simulation.
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e Present high-fidelity real-time visual simulation systems are

very expensive, and the thresholds needed for effective

training are not established.

VHSIC will improve the cost-effectiveness of simulation sys-
tems. ’

2. Recommehdations

e USDRE should assign responsibility and allocate resources to

assure full advantage is taken of these technologies in the
design of new training devices. Two million dollars per year
over a three-year period should be fruitful.

USDRE and the training commands encourage the use of common

courseware modules and "user friendly" software interfaces.

USDRE should direct R&D efforts in machine intelligence em-
phasizing autnmatic programming, information extractions,
expert-type systems and development of "good teacher" models.
At a cost of $12 million per year for five years, this effort
should result in significant cost reductions of courseware
production and delivery.

USDRE through DSARC should' encourage embedded training in
weapons systems where applicable. Based on the average cost
of built-in test and fault-isolation, .this effort would cost
about 7-10 percent of the weapon system development cost but

reduce overall life-cycle costs.
A further recommendation is for the development and

incorporation of performance measurement capabilities in new

weapon systems. Performance measurement can provide fast in-
formation on personnel and equipment performance levels. The

Materiel Development Agencies in conjunction with the R&D

laboratories can implement this recommendation to develop the
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required methodology over a three-year period at $5 million
per year. The cost of fielding this effort operationally is
considered negligible.

USDRE should increase research on the relation between the
degree of fidelity and the effectiveness of equipment used
for training individuals and units. This cost is estimated
.at $10 million per year over a five-year period. ‘Also:
USDRE urge cost-effectivenes evaluations of alternate solu-
tions. These evaluations must be‘ based' on training effec-
tiveness provided by realism. It is estimated that $1 mil-
' lion per year for five years could provide the answers.

The Services should develop cost-effective ground stations
with hardcopy reproduction and video recording capability at
about $10 million. This must be a continuing effort until
the field training is satisfied. Moreover, longer-term
effort should be made to pursue technologies related to data
compression. Finally, to hasten the exploitation of satel-
lite communications capabilities, the panel urges USDRE to
establish a study group from the training commands.
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ORGANIZATION AND ACQUISITION
A, Introduction

"If training seems expensive, consider the price of

ignorance."

Combat readiness is derived from adequate numbers of properly
trained personnel manning the "tools" of combat operations. The focused
application of training resources, management and research is essential
to attaining a responsive and supportive DoD-wide training architecture.
It is the purpose of the subpanel on Training Organization and Acquisi-
tion to assist the DoD in exploiting the full potential of training

; technology. An examination of the available data, testimony by senior

DoD and industry representatives, and discussions among DSB members
leads the panel to conclude that a disparity exists between the per-
ceived contributions to readiness that training technology can make and
the attention given it at the budget table. As an example, the data
of Table 1 indicate that not only are the training R&D budgets minis-
cule, but the budget category -title itself ("Training, medical, and

other") says much of the relative unimportance of training technology in

the R&§D community.
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It was the unanimous view of the DSB that training, a vital cuupo-

nent of readiness, is given insufficient emphasis in the weapon acquisi-

tion effort. A rebalancing of priorities is essential. j
The panel helieves there are two aspects to the problem. First is y
the application of technolngy to the problem of individual and collec- 5
tive training. The 1976 DSB "Report of the Task Force nn Training Tech- \
nology" provides justification for the OSD and the military departments ﬂ
to expend resources on training technology R&D to support initial entry d‘
training. This panel finds the 1976 recommendations equally applicable ,
today. Unfortunately little real activity has occurred in implementing :
the 1976 recommendations. The inactivity stems from several causes: _j
:
1. The OSD never fully embraced the notion that R&§D could assist
initial entry.training techniques. 1
]
2. Real reductions in Program-8 funding. These reductions (Figure =

1) provided a sterile climate for military department support

of increased R&D on training problems.

3. Military departments were not nrganized to: 1

- define and correlate training R&D requirements

- program training R&D requirements in POM

- designate R&D projects for specific Service laboratory sup-
port.

In effect the Services had not the means, the structure, or the
focus to implement the 1976 Task Force recommendations. It must be
said, however, that each Service has subsequently taken steps to improve

their training R&D activities.
The second aspect of the problem is in the management and applica-
tion of 6.1 - 6.4 funding for the acquisition of system and non-system

training devices and simulators. Several areas are worth comment:

e The dollar threshold of POM interest in USDRE is insensitive :‘
to most training-related R&D activities.

D-3
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e DARPA views near- to mid-range development activities as the
responsibility of each Service. As a result an insignificant

proportion of the DARPA budget is focused on training tasks.
® Service approach is generally fragmented in:

- Ensuring the POM contains training R&D issues, programs,

and/or planning

- Providing the OSD a focal point for training R&D require-
ments, funding '

- Controlling laboratory 6.1 - 6.4 programs to develop a fer-
tile environment for future training requirements (system

and non-system).

B. The Audit Trail of 1976 DSB Task Force on Training Recommendations
Shows:

Army
1. Army has created a Training Directorate in the ODCSOPS to:

- Act as DA training proponent

- Set Army training policy

- Manage selected training issues

(Training Directorate, however, does not have control over 6.1 - 6.4
funds)

2. Army has established in TRADOC

- The Army Training Support Center at Fort Eustis, which includes:

¢ Army Training Board
o Directorate for Army ammunition, ranges and targets
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Army Communication Technology Office
Directorate for systems, and non-systems, devices

SOT Management Directorate

Tactical Engagement Simulatinn Directorate

3. Reinforced PM TRADE's (Orlando, Florida) charter and increased fund- R
ing support of those activities (X fold) 1976-1981.

Wy

Navy

1. Training sponsors established (SALZER Report, Nov. 1978):

e Established the DCNO for Manpower, Personnel and Training
(OP-01)

Requirement/Warfare Sponsor (OP-01/02/03/04/05/094/095/009)
Deleted OP-099 (DNET)

Established CNET as a major claimant/echelon 2 command

Directed Warfare/Requirement sponsors to fund/support both
nngoing/rniew training initiatives within their respective
TOAs.

2. HARDMAN program implemented 1978

e Provides a standard methodology for manpower/training/life
cycle cost development. Provides an information system
which will support/document MPT requirements for all new
acquisitions. Will improve MPT planning and trade-off
analysis.

e A 7-year program

e Implementation for all new acquisition programs to be
completed in 1984

3. A detailed, computer-based resource tracking/management system

for all on-going training was developed.

D-6
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e Provides for each requirement/warfare sponsor by individual/

group the course, instructor and student billets programmed,
the support costs, the training devices used, the total stu-
dent input for the executinn/budget years and all FYDP

years (i.e., it provides a base to start from).

e Documents new course requirements for each requirement/
warfare sponsor and documents the total resources required

to implement the training.

e Places the requirement to support and fund on-going/new
. training initiatives on the requirement/warfare sponsor, not
on OP-01/ CNET.

e Provides the means.IWhere OP-01, as the Training Mission
Sponsor, can assess/evaluate training support during the
Navy POM process.

OP-01 MPT inputs to the CNO Executive Board (CEB) con-

cerning new weapon system acquisitions have been improved.
e Improvements implemented in 1981.

e Single point of contact within OP-01 now charged to review/

comment on all acquisition programs during the CEB review.
e OP-01 flag officer participation now directed for all CEBs.

e MPT issues/status now routinely reviewed and discussed
during CEB review.

e OP-01/CNET now represented on the CHNAVMAT Logistic
Review Group (LRG).

e Adequate Logistic Support and MPT support required prior to
proceeding to each step in the WSAP process.

D-7
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C. Army Training Systems

With the establishment of TRADOC in 1973, the Army provided command
focus to training management through a single command element responsi-
ble for initial entry training, the Army schools system, and Army train-
ing technology requirements. From 1973 to present, the TRADOC system
has matured to a functional element of the Army, encompassing individual
training through total system training device and simulation require-
ments, and collective training measurement techniques. At the Depart-
ment le\)el, the Army in 1978 appointed a Director of Training, in DCSOPS
with proponency responsibility for training in the Army. The Director
of Training was not provided direct control of 6.1 - 6.4 funding - a
responsibility of the DCSRDA. Nor has this new staff element appeared
to have exercised training funds management through the Program and
Budget process.

Research and Development funding guidance to the Army Development
Command, DARCOM, is reflected in budget guidance and can be changed or
modified at DARCOM subordinate command apportionment sessions or during
the fiscal year, in order to pay for program shortfalls and laboratory
inspired technology programs. Consequently, emphasis on improving the
training technology base is limited in most laboratories.

As a consequence, the Army training "system" requires tuning,
beginning with the Director of Training's direct intervention in the
Program and Budget process (POM) in order to ensure R&D training funds

are included for:

o Training Technology R&D for system and non-system devices/
simulators.
e Individual/unit training support.

The TRADOC commander establishes the requirements for the Army
Training System. Therefore, he should have more impact on development
and funding of the DARCOM training technology effort.

The DARCOM commander, consistent with DA DCSOPS guidance and
TRADOC requirements, should ensure training base funds apportioned are

adequate to the task and protected.
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D. Navy Training System

The Chief of Education and Training for the Navy (CNET) is re-
sponsible for all initial introductinn and basic skill training. Organ-
izational charts notwithstanding, CNET has very little control over air
training which falls under OP 05, little practical control over nuclear
submarine training, and has no control over shipboard training. Fur-
ther, since CNET is not a major claimant for R§D, it cannot be regarded
either as the single focal point for training or for training technol-
ogy.

Within the Navy there are two institutions that research and devel-
op training technology. The first is the Naval Personnel Research and
Development Center (NPRDC), which is part of the NAVMAT complex of
Navy labs. The second is the Naval Training Equipment Center (NTEC),
which is part of CNET, a separate major claimant reporting to CNO.
NPRDC is more involved in people-related issues, while NTEC is more
concerned with training material support, although the boundary between
the two organizations is not sharply defined. It is interesting to note
that NPRDC works for CNET but reports to NAVMAT, while NTEC works for
NAVAMAT and renorts to CNET. Both NTEZC and NPRDC attempt to provide 3
full spectrum prograt. from 6.2 through 6.4, and attend to the need fo-
the maturation of research into advanced development. They represent
the only points within the Navy where such vertical integration is mada.
Their efforts to provicde cohesive programs are frustrated by the
parochial interests and fragmented authorities with the hierarchy above
them. Indeed the only serious review in which relationships between
program elements are questioned in knowledgeable detail is not in Navy
at all but in OUSDRE (R&AT). It is difficult if not impossible for
these two organizations to establish a meaningful, rounded program in
the face of fractured and often ill-informed hierarchy. ASN(RE&S)'s
lack of interest in the subject is reflected in the practice of leaving
all program decisions to ASN(MRAGL.)

Within OPNAV there are five offices that claim to have authority
over the program in varying degrees and subject areas. No single
office, however, appears able to arbitrate. The informal result is that
the warfare sponsors 02, 03, 05, have no real interest in 6.1/6.2/6.3

D-9
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expenditures. They concentrate on 6.4 efforts, which are primarily pro-

totype simulator acquisitions. ONR is responsible for 6.. and coordi-
nates informally with 01. Chief of Naval Technology, through NAVMAT,
sponsors 6.2 efforts. The 6.3 activity is sponsored by OP 01, although

OP 0987 seems to have a-'significant influence. However, both depend on

PP WAL}

the appropriate warfare sponsor to defend the program from cuts.
NAVMAT provides no guidance at the HQ level. MAT 07 has formal

i
responsibility, but there is no longer a full time staff designated or :
cognizant of the subject. Sponsorship for 6.2/6.3 was deferred to .
NAVAIR. Neither NAVSEA nor NAVELEX has. inputs into this part }
of the program. NAVAIR therefore establishes products for air, sur- 3
face and sub-surface efforts. Sponsorship of 6.4 operates mainly 4
through the respective warfare sponsors and the related SYSCOMS. 5

So long as each warfare element insists on approaching’trainer
acquisitions differently, cohesive action is impossible. Training :‘
~

material support for aviation is often submitted within the weapon sys-

tem budget sponsor. Surface/subsurface trainers tend to have separate

budget lines. Lack of coupling between training equipment and weapon

system acquisition often leads to one being altered at the budget tables
without corresponding modificatinns to the other's schedule.

Trainers are often delivered late. The lack of coupling of 6.2/6.3
with 6.4 and procurements tends to prevent 6.2/6.3 from being used to

address risk issues. For surface/subsurface trainers, NTEC has early-

planning visibility for 6.4 first-article acquisitions. Therefore, late
starts and risk issues could be addressed by use of 6.2/6.3 if they were
controlled. Risk reduction on the air side is aggravated by early plan-
ning data not being provided by NAVAIR to NTEC. This encourages de- 2
coupling of 6.2/6.3 from 6.4.

E. Air Force Training System

bk

In spite of the early Air Force focus on training technology, a
single proponent for training matters, including budget, program, and

L rechnology, is still essential, since 6.1 - 6.4 laboratory training .
‘»chnology efforts are not focused on future operational needs.
D-10
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Within the Air Force, the difficulty in bringing technology to bear
on training issues is first seen at the Deputy Chief of Staff level.

. !
| PRI WP

The Deputy Chief of Staff for Manpower & Personnel (DCSMP)} would appear
to have philosophical differences of opinion with the Deputy Chief of
Staff for Logistics § Engineering (DCSLE)}, which results in a differing
definition of requirements through yet a third party, Deputy. Chief of
Staff for R§D (DCSRD). Neither DCSMP or DCSLE can claim to be
"Mr. Training" although both are heavily involved in it. Neither con-

BN DR

trols training technology funds.
The Commander, Air Training Command (ATC), is responsible for un-

dergraduate pilot, crew training, initial basic skills enlisted train-

oy ¢

ing, officer training, and Air University. The Commander, ATC is in a
good position, therefore, to determine training technology requirements

in ATC's area of responsibility. Yet, Commander, ATC must rely on a
series of ATC Liaison Officers in the Air Force Systems Command (AFSC)

%1
1

to informally influence ATC's technology requirements. His formal chan-

b

nel for addressing training technology is in the Program and Budget
process, where major commanders enter their command requirements into
the POM. Unfortunately, operational considerations of the force normal-
lyv outweigh the demands for training technology doilars.

The responsibility for R&D and systems acquisition rests with the

SARAIEA | LIV

Commander, Air Force Systems Command. Within AFSC, the Aeronautical
Systems Division controls various aircraft weapon system program offices
(SPOs) including one for simulators (SIMSPO). It is doubtful whether

R S

the Program and Budget process can focus effectively on 6.1 - 6.4 objec-
tives in isolation from potential field requirements. To be answered is

the question of how training R&D can be synchronized to ensure that

o

training requirements of the future can be met by the laboratories.

For example, Air Force Office of Scientific Research controls 6.1
funding, whereas the Human Resources Laboratory (HRL) deals with 6.2/
6.3 for training technology. Many different SPOs deal with 6.4 training

I |

technology funds (simulators), including several outside ASD.

YT T

D-11

Al :
. e el Bl




- e v —————r— - ————— —v T Ty

F. U.S. Marine Corps

Within the Marine. Corps, training technology responsibility is

vested in the newly establishe? DCS/Training. This office competes with ]
other elements for R&D resources (6.2 - 6.4) provided through DCS/ ﬂj
Research Development and Studies. While this provides a central focus X

within USMC for training technology resources, the amount is small
(about 1% of the total R§D effort). The training technology R&D pro-
grams are managed by three Development Program Offices at the USMC Edu-
cation and Development Command, Quantico. The R&D effort for training

technology is pérformed at NTEC, Orlando and at NPRDC, San Diego.
Therefore, it is believed that the USMC is structured to manage 6.2 -
6.4 training technology resources.

G. Summary of the Services Training Svstems

An analysis of the situation across Services reveals some common
features which, although not necessarily negative, provide a deeper un-
derstanding of the reasons why it has been difficult to focus technology

on training issues. These include:

- e Within all Services, training responsibility extends across
h several Deputy Chief of Staff positions.

e Execution of training cuts across many operational and training )
o commands. )
L. e Training technology funds are not held by any training component. .;
e
;" e Training technology execution is different for each Service, but
[ the differences illustrate one facet of the problem: some labs 4
t report to the manpower side, while others report to the acquisi- :
@ tion side. Training research presents the unique organizational -
s dilemma of often being under acquisition but responding to per- R
} sonnel. ]
? g
;' e The problem of bridging training issues with training technology :
. @ extends to OSD. 3
- 8
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It would seem, therefore, that the issue is not so much one of
providing a Service spokesman for training, although many DSB members

feel this is essential at the budget table. Rather, the issue is that

P L.‘"“A._.- .

ﬂ to the extent no spokesman for training exists, he cannot aggressively

"pull" technology or provide the necessary clout to defend training

-l technology. Under the current organization, the various "special inter-
est" spokesmen cannot effectively resist trainer acquisition costs with-
out the involvement of the Service Chief himself.

i o b

This lack of proponency manifests itself in many ways. The expen-
diture of the DOD labs would not appear to reflect the significance of

training or readiness; other than the single behaviorally-oriented lab

in each Service, the labs do not regard training technology as being
within their purview.

While specific Service laboratories are provided funding for train-
ing technology (AFHRL, ARI, NTEC and NPRDC)} the other Service
laboratories pay little attention to training technology; they do not
regard such effort as within their charter. Thus, weapon and weapons
system technologies developed by laboratories are devoid of effort to
develop training systems to support those weapons systems. A view of
the technology programs at the "hardware" laboratories discloses little
if any effort in the training technology area, regardless of the funding
(6.1, 6.2, 6.3, or 6.4). The reason for such neglect has been due in
our opinion to the priority of scientific and engineering effort being
applied to weapons development, and a corresponding lack of desire to
participate in the less exciting areas of logistic support, including
: training technology. -

] The various laboratories are, however, a rich source of capability
. to managé the exploration of promising training technology areas. The
current funding of Service laboratories is approximately $14B (FY82).
We suggest, as an initial effort, $200M a year of the laboratory funding
¢ be directly applied to training technology. Further the Services should
‘ submit to OSD for overview the Service five-year plan to apply these
funds to promising training technology. Over a five-year period, the
. application of $1B of technology-base funds could go far in developing

e new training technology for the military Services.

D-13




YT YT T T
-.v.<:vn4."' v §

H. The Training Device Acquisition System

Historically, most training systems have been delivered later than
the weapons systems for which they were designed. In some cases this

delay is two years or more. The cost cf this delay is estimated to be

at least five percent of the total annual DoD expenditure for training.
This estimate is based on readiness and proficiency loss, use of actual

operational weapons systems for training, weapons system down-time
caused by lack of training, and escalated cost of training devices
caused by late ordering.

The basic reasons for these delays are:

e Late ordering of trainers, due to lack cf engineering data.

e An overly complex acquisition system that requires milspec

application and complicated procurement even for initial"

training devices.

The reluctance of industry teo certifyv engineering data for training
device procurement has been a problem for many years; however, the
advent of Computer-Assisted Design (CAD) and Computer-Assisted Manage-
ment (CAM) can substantially alleviate the problem by processing train-
ing equipment design requirements along with the basic weapons system
design. Although there may have been a reason for the existence of en-
gineering "reluctance" in the past, technology can now eliminate the
excuse for not ordering training devices and simulators on time, so they
may be delivered at least along with the weapons system. As regards the
second point, procure.ient regulations are applied to training devices
and simulators as though they were new procurement rather than an inte-
gral and essential part of a system acquisition buy. This means the ap-
plication'of the full spectrum of milspec and procurement regulations.
This overload is sufficient to guarantee delay of training devices and
simulation. The procurement lead time for a procurement over $5M is in
excess of 300 days, assuming the availability of the required engineer-
ing data and all other elements required by the procurement system.
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This restricts unduly the flexibility required in trainer and simulator
acquisition. The extent to which many of these regulations can be

waived to shorten the procurement leading for training devices is under

study by the Army; the OSD acquisition executive should join in the

effort and advise the Services to report to him the OSD actions required
to modify the procurement system to shorten lead time for training
devices and simulators. An example would be to ensure that the initial
inventory of training devices be procured through the weapons systems
prime while ensuring adequate suhcontracting to the various training
device and simulator manufacturers. This can be done by a class deter-
mination and funding coupled with sufficient incentives/penalties to en-
sure timely delivery. |

The Director for Training and Education has, among his responsibil-
ities, the function of manager for training resources and programs and
acts as the proponent for the Services institutional and unit training
programs. The focus is on management of Program 8-T dollars and the
highly visible training programs specifically authorized by Congress.
Improvements to training by the application of technology is monitored
and encouraged, and new technology research and development is tracked
by coordinating with the activities of USDRE and reviewing the work of
the Service laboratories. The transfer of tec-hnology from laboratory
output to training applications, however, is left to the Services.

Review of training plans for new systems is accomplished for se-
lected systems in pre-DSARC briefings; comments on the plans are made
to MRA&L for discussion at DSARC. No review of training or application
of technology in design of new systems. is made by MRA&L. Routine
review of major simulation efforts is possible from R&D to procurement
as part of the budget justification process.

Normal organizational lines exist for Training and Education to re-
ceive information through the Service Secretariats. There is also a
panel called "Defense Education and Training Executive Committee
(DETEC)," being formalized by a DoD Directive (Draft). That panel con-
sists of the Principal Staff Director for Training for each of the Serv-
fces, and the Director, Training and Education. Informal and formal
coordination flows from the training commands, the Service staffs and
across OSD Secretariats.
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The Director, Training and Education, however, has only limited
ability to change the training program of the Services or to influence
the level of investment, because of restrictions within OSD for changes
to the budget, POM process and the fact that the consolidated guidance
assumes training under readiness.

Training and Training Technology is managed in the office of the
USDRE by the Military Assistant for Training and Personnel Systems
Technology. He reports to the USDRE through the Director of Environ-
mental and Life Sciences and the Deputy Undersecretary for Research and
Advanced Technology.

Responsibilities include:

e Provide oversight management for the Service's R&D (6.1 - 6.4)
programs in training

e Represent the USDRE on all matters related to Training and
Training Technology

® Provide iniormal liaison with the Director of Education and
Training in MRAGL.

The budget for Training and Training Technology is divided into two
categories (as recommended by Congress): (1) Education and Training
(emphasis on curriculum development and schoolhouse training), and (2)
Simulators and Training Devices (emphasis on flight, tank, ship and
maintenance trainers.)

There is currently no direct way that USDRE can affect the Serv-
ices' training technology programs in a positive way. USDRE does have
authority to recommend reductions in funding; however, USDRE cannot
reprogram monies to Service programs.

Currently, informal methods are used to maintain coordination be-
tween MRAGL and USDRE:

1. Annual laboratory apportionment and budget reviews (usually
held in the field during May and July.) \
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2. Working with the American Defense Preparedness Association and

the National Security Industrial Association to develop annual
DoD/Industrial meetings on training and training technology.

-

3. To be initiated in FY 1983. MRAG&L and USDRE will be publishing .-j

a joint report of selected Manpower, Personnel and Training .:

accomplishments.

- ¥

I. Status %

A There appears to be a disparity between the perceived contribution A
[‘ _ that training technology cén make towards readiness, and the lack of [j
attention given it at the budget table. This paradox resides in the '

i dispersion of training and training technology responsibilities and a
their representation within DoD. For example, there is little if any ’4
[‘l focus in OSD to provide adequate interaction between technological capa- B4

bilities as seen by USDRE, and people/training issues as seen by MRA&L;
training interests are not adequately addressed in the DSARC process;
DARPA does not give priority to training technology.

As for the Services, they resist the concept of a single manager-

T

for-training-technology, and there are significant differences among

= them in the level of cohesive planning and focus applied to training

3 ia s

needs. In every case the flow and management of 6.1 - 6.4 funds is

fragmented and blurred. Other than the personnel-related labs (AFHRL, )
ARI and NPRDC), or the training technology R&D organizations (NTEC, {
PM TRADE), they do not see training technology to be within their ]
purview. As a result, early, weapon-specific training research is 3
inadequate. U
Training devices are too often acquired too late to meet weapon 7
system 10C, in _some cases by as much as several years. The tardiness -
stems from delayed availability of certified weapon system data, the .
complexity of the acquisition process, and late initiation of the simu- L
lator funding line. 1
=
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J. Issues and Recommendations

It is essential that the efforts of OSD be properly focused on
training technology efforts to provide proponency for Services and JCS
training initiatives. This will further provide the proper climate and
definition. for the training concerns. As an initial step, this DSB
panel recommends creating an executive steering group in OSD headed by
USDRE and MRAG&L. Additional members should include:

OSD Comptroller
JCS (J3)
e Secretariat

- MP (MRAGL)
- RSAT (USDRE)

This steering group should accomplish the following:

e Provide guidance and direction to DARPA through USDRE on train-
ing research needs.

o Review training matters in the budget process and the training
aspects of the Service POMs.

The effectiveness of the implementation of this recommendation
should be evaluated within two years. The action person for this recom-.
mendation is the Secretary of Defense. The five year cost is negligible

The apparent lack of proponency and focus for R§D efforts directed
toward training technology also exists within the Services. While some
Services are better organized to manage the 6.1 - 6.4 effort, training

technology appears to receive equally low priority in all Services.

It is recommended that Secretary of Defense direct to the Services to
develop a plan for a single focal point in each Service to respond to
OSD decision requirements as well as to clarify the 6.1-6.4 funding flow
and provide proper emphasis on training technology needs. The action
persons for this recommendation are the Secretary of Defense and the
Secretaries of the Services. The five-year cost is negligible.
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Within the Service laboratories the setting of research and devel-

opment priorities often does not include training technology. This may
very well require changes in specific technical talents within the lab-

e
pavs

:ﬂ oratory system and significant change in R&D priorities. "
[

To stimulate the laboratory involvement in training technology

§ issues, the Acquisition Executive should issue specific direction to the
u Services to provide five year R&D plans for the Service laboratories'

- . Y
"y ~irmL.

participation in training technology research within their mission

responsibility. The action persons for the recommendations are the
Secretary of Defense and the Service Secretaries. The five year cost of
the recommendations is $1B. The funds should come from reallocation of
current dollars for 6.1-6.4 in the laboratory line of $14B.

For new training devices to be of greatest benefit to the weapon
system they support, the training system should be in place at least by
the time the weapon system is fielded. This is often not the case, with
instances cited of the training device lagging weapon system IOC by
years. These delays result in part from overly complex acquisition
regulations and from the tendency to delav training device development
until after the weapon system data matures. There are a number of wavs
in which the time and complexity of the acquisition system for training
devices can be reduced. Because of the legalities involved in procure-
ment, it is recommended that Secretary of Defense convene an Ad Hoc

committee of Service representatives chaired by USDRE to piovide specif-
ic action within six months. The action persons ave the Secretary of

'h. Defense and the Service Secretaries. The five year cost is a cost re-
duction of five percent of the annual DoD training costs.

: —_— _
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GLOSSARY OF ACRONYMS

AAW - Anti Air Warfare

ACFT - Aircraft

ACMI - Ajr Combat Maneuvering Instrumentation

ACT - American College Test

AF - Air Force

AFB - Air Force Base

AFHRD - Air Force Human Resources Development

AFHRL - Air Force Human Resources Laboratory

AFSC - Air Force Specialty Code

ASD - Aeronautical Systems Division

APN - Aviation Program/Navy

ARI - United States Army Research Institute

ARTBASS - Army Training Battle Simulation System

ARTEP - Army Training and Evaluation Program

ASNMRAGL - Assistant Secretary Navy (Manpower, Reserve Affairs &
Logistics)

ANSRE&S - Assistant Secretary Navy Research, Engineering and Systems

ASUW - Antisurface Warfare

ASW - Anti-Submarine Warfare

ATC - Air Traffic Control

BITE - Built-in Test Equipment

BN - Battalion

C2 - Command and Control

C3 - Command, Control and Communication

c31 - Command, Control and Communication Intelligence
CAD - Computer Assisted Design

CAI - Computer-Assisted Instruction
CAM - Computer~Assisted Management
CAP - Combat Air Patrol (Computer-Aided Programming)
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LH. CBI - Computer-Based Instruction
CDR - Commander
CEB - CNO Executive Board
CHNAVMAT - Chief of Naval Materiel
CINC - Commander-in-Chief
CMI - Computer-Managed Instruction
CNET - Chief of Education and Training for the Navy
CNO - Chief Naval Operations
COTR - Contracting Officers Technical Representative
CRT - Cathode Ray Tube
CTS - Communications Training System
DA - Department of the Army
DARPA - Defense Advanced Research Projects Agency
DCNO - Deputy Chief of Naval Operations
DCS - Data Collection System (Deputy Chief of Staff)

DCSLE - Deputy Chief of Staff for Logistics and Engineering (USAF)
DCSMP -~ Deputy Chief of Staff for Manpower and Personnel (USAF)

DCSRD - Deputy Chief of Staff fnr Research and Development (USAF)
DCSOPS - Deputy Chief of Staff Operations (Army)

DCSRDA - Deputy Chief of Staff for Research, Development and Acquisition
DDR&E - Deputy Director of Research and Engineering

DEP - Delayed Entry Program (Deputy)

DETEC - Defense Education and Training Executive Committee

DNET - Director of Naval Education and Training

DoD - Department of Defense

DOI - Director of Instruction
DON - Department of the Navy :
DSARC - Defense Systems Acquisition Review Council
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DSB - Defense Science Board
DTE - Development Test and Evaluation
ECM - Electronic Counter-Measures

- EW - Electronic Warfare
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FAA - Federal Aviation Agency

FEWSG =~ Fleet Electronic Warfare Service Group
FY - Fiscal Year '
FYDP - Five-Year Defense Plan

GAQ - Government Accounting foice

GPS - Global Position'ing System

HARDMAN - Hardware Manpower

HI - Hit Indication

HQ TAC - Headquarters Tactical Air Command
HSDG - High School Degree Graduate

IFR - Instrument Flight Rules

IOC - |Initial Operational Capability

ISD - Instructional Systems Development

JCS - Joint Chiefs of Staff

JPA - Job Performance Aid

LRG - Logistic Review Group

MAT - Materiel

MCA - Military Construction Authorization

MILES - Multiple Integrated Laser Engagement System
MOA - Memo of Agreement

MPRC -~ Multipurpose Range Complexes
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MPT - Manpower/Personnel/T'rainipg

MRAGL - Manpower Reserve Affairs and Logistics

MSR - Mobile Sea Range

MTR - Military Training Routes

NAR - National Airspace Review

NAS - Naval Air Station

NAVAIR - Naval Air Systerﬁs Command

NAVELEX - Naval Electronics System Command )
NAVMAT - Navy Materiel Command

NAVSEA - Navy Sea Systems Command

NCO - Noncommissioned Officer

NETP - New Equipment Training Package

NPRDC - Naval Personnel Research and Development Center
NTC - National Training Center

NTEC - Naval Training Equipment Center .

0&M - Operations and Maintenance

OASD - Office of the Assistant Secretary of Defense
OBEWS - Onboard Electronic Warfare System

OJT - On-The-Job Training .

ONR - Dffice of Naval Research

OPN - Operation

OPNAV - Naval Operations (CNO Officer)

OSD - Office of the Secretary of Defense

OTE - Operational Test and Evaluation

OUSDRE - Office of Under Secretary of Defeuse for Research and Engineering
PACAF - Pacific Air Force

PIA - Palmdale International Airport

POM - Program Objectives Memorandum

iv



R&D - Research and Development
RAP - Remedial Action Program
RC - Reserve Component
7‘ RED FLAG - U.S. Air Force Air Combat Maneuvering Exercise 'S
. RTC - Regional Training Center ;
RDTGE - Research Development Test and Evaluation i ) ,_
RWR -~ Radar Warning Receiver

SAC - Strategic Air Command

SAT - Scholastic Aptitude Test

SCN - Specialty Code Number (Navy)

SECDEF - Secretary of Defense

SIGINT/EW - Signal Intelligence/Electronic Warfare
SIMSPO - Simulator System Program Office (AFSC/ASD/)
SPA - Skill Performance Aid

SPO - System Program Office

STINGER - (Hand-held Anti Aircraft Weapon) Army
STRAC - Standards in Training Commission

SUBAC - Submarine Advanced Combat System
SWAP - Severe Weather Avoidance Program

bt 'l R T i L
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SYSCOMS - System Commands (Navy - Air, Electronic, Sea, etc.)

T§E - Test and Evaluation

TAF - Tactical Air Forces

TFWC - Tactical Fighter Weapons Center

TMPN - Training Materiels Procurement (Navy)

TRADOC - United States Army Training and Doctrine Command

UPT - Undergraduate Pilot Training

USA -~ United States Army

USAF - United States Air Force

USDRE - Under Secretary of Defense for Research and Engineering
USMC - United States Marine Corps

USN - United States Navy
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VFR - Visual Flight Rules
VHSIC - Very High Speed Integrated Circuits

WPN - Weapon
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